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8�t��I R{$t�$jjs�$t� R��$}R b$�Y bs%�j�t��YuRY$P�$t� wGN7D hA�� ��sIBZ�� Vj�YBZ�Y s I�R$�t
b$�Y s �(H R����B st�j� YsR A��t {BtR$I���I� Zj�$8s��jk �Y� {YB${� BP s � 1(H R����B st�j�
bsR 8sI�� yt �Y$R I�R$�t� �Y� �Y��� jsk��R BP R��$}R b$jj A� s��st��I $t F � ` � 8 %$�bR� qY�
{kj$tI�${sjjk RYs}�I I���{�B� b$jj A� }js{�I I$��{�jk BZ�R$I� �Y� RBj�tB$I stI $tR$I� �Y� *�
{�t��sj {sjB�$8���� {�kBR�s� AB�� s� s �sI$ZR BP sABZ� �1 {8� qY� RBj�tB$I {BtR$R�R BP sABZ�
Bt� �sI$s�$Bt j�t��Y w�(D BP 8s���$sj s� tB�8sj $t{$I�t{�� qY� j�sI �sI$s�B� b$jj A� �s}���I
sjBt� �Y� A�s8 I$��{�$Bt RB �Y� {B$j }jZR j�sI k$�jIR st s}}�B-$8s�� 1�( �B�sj �Y${,t�RR PB� sjj
}s��${j� ��s`�{�B�$�R� qY� �tI stI R$I� %$�bR BP �Y� I���{�B� s�� RYBbt $t 3$�� d� qY� R}s{�
AZI��� PB� �s{Y jsk�� $R RYBbt $t qsAj� y�
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P�B8 �Y� {�t��� BP �Y� I���{�B�� $R RYBbt $t 3$�� 1wsD� qB 8s,� s {BtR�st� 1 �sI$s�$Bt j�t��YR PB�
sjj }s��${j� ��s`�{�B�$�R� s �s}���I j�sI b$jj A� $tR�sjj�I Bt �Y� RBj�tB$I� 3$�Z�� 1wAD RYBbR �Y�
�Y${,t�RR BP �Y� j�sI sR s PZt{�$Bt BP �Y� F }BR$�$Bt sjBt� �Y� A�s8 j$t�� yt ��sj$�k� �Y� j�sI b$jj
A� R��}}�I b$�Y �Y� R��} R$9� s}}�B-$8s��jk �JZsj �B �Y� A�s8 R$9� sjBt� �Y� F I$��{�$Bt� qY�
�sI$s�$Bt 8s���$sj $t �Y� RBj�tB$I $R 8BR�jk IZ� �B �Y� sjZ8$tZ8 bY${Y $R I$R��$AZ��I B%�� d� {8
BP �sI$sj R}s{�� qY$R {Bth�Z�s�$Bt BP �Y� 8s���$sj $t �Y� RBj�tB$I 8s,�R �Y� RBj�tB$I s tBtu
$I�sj }��u�sI$s�B�� 3$�R�� �Y� jBb �s�$B BP �Y� �sI$s�$Bt j�t��Y stI tZ{j�s� $t���s{�$Bt j�t��Y
BP �Y� sjZ8$tZ8 8�stR �Ys� �Y� RBj�tB$I sjRB {BtR$R�R BP sABZ� 1(0 BP �Y� tZ{j�s� $t���s{�$Bt
j�t��Y sR RYBbt $t 3$�� 1wsD wIB���I j$t�D� qY���PB��� s R$�t$h{st� P�s{�$Bt BP {Ys���I }$BtR
R�s�� YsI�Bt${ RYBb��R $t �Y� RBj�tB$I� 7�{BtIjk� �Y� �Y${, RBj�tB$I sjjBbR �j�{��B8s�t��${
RYBb��R $t �Y� RBj�tB$I �B R}��sI� VR I$R{ZRR�I $t R�{� yyy� AB�Y �&�{�R b$jj ��IZ{� �Y� }Bb��
BP �Y� I���{�B� �B R�}s�s�� �j�{��BtR P�B8 As{,��BZtI�
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3yp� 1� wsD qY� RBj�tB$I:R �sI$s�$Bt stI tZ{j�s� $t���s{�$Bt j�t��YR sR PZt{�$BtR BP }R�ZIB�s}$I$�k

stI wAD �Y� �Y${,t�RR BP �Y� j�sI t��I�I �B k$�jI s {BtR�st� 1�( PB� sjj }s��${j� ��s`�{�B�$�R�

]� qY� *���{�B�

qB Ps{$j$�s�� �Y� I���{�B� {BtR��Z{�$Bt� �s{Y jsk�� b$jj A� 8sI� $t�B M B{�st�R �s{Y 1�n {8
jBt�� qY� GN7 hA��R b$jj A� R}j$���I s� F ) ( stI s�� {Btt�{��I �B �Y� {j�s� hA��R s� AB�Y �tI
BP �s{Y B{�st�� qY� hA�� R}j$��$t� s� F ) ( �&�{�$%�jk Ys%�R �Y� B{{Z}st{k PB� �s{Y {Ystt�j
stI �Y���PB�� 8s,� �Y� I���{�B� j�RR %Zjt��sAj� �B Y$�Y �s��R� qY� {j�s� hA��R P�B8 �$�Y��
�tI BP B{�st�R b$jj A� ��BZ}�I �B���Y�� �B PB�8 Bt� AZtIj�� qY��� b$jj A� 1; B{�st�R stI ;M
{j�s�uhA�� AZtIj�R PB� �Y� {�t��sj }��RYBb�� I���{�B��

qY� $tPB�8s�$Bt P�B8 �Y� s-$sj R��$}R BP �Y� }��RYBb�� I���{�B� b$jj A� {B8A$t�I b$�Y �Y�

M



hA�� ��s{,�� $tPB�8s�$Bt s� N�%�jud� 7$t{� hA��R s�� tB� R}j$���I PB� �Y� hA�� ��s{,��� �Y�
R$�tsjR P�B8 �Y� �bB GN7 hA��R BP �Y� Rs8� s-$sj R��$} BP �Y� }��RYBb�� I���{�B� b$jj Ys%� �B A�
{B8A$t�I �j�{��Bt${sjjk A�PB�� 8s�{Y$t� b$�Y �Y� ��s{,�� {st A� 8sI�� 7$t{� M( ��$���� R�{�B�R
$t * $R }jstt�I PB� �Y� hA�� ��s{,��� �Y� }��RYBb�� I���{�B� b$jj sjRB A� RZAI$%$I�I $t�B M(
R�{�B�R� b$�Y d( R�{�B�R $t �s{Y B{�st�� yt sII$�$Bt� �Y��� b$jj A� dE R��$}R $t Bt� R�{�B� w1dE(
��sIBZ� {Ystt�jR }�� B{�st�D ��RZj�$t� s �B�sj BP �EM( ��sIBZ� {Ystt�jR PB� �Y� I���{�B�� qY�
hA��uhA�� {Btt�{�B�R s�� I�R$�t�I �B 8s�{Y �Y� R��8�t�s�$Bt BP �Y� I���{�B�� b$�Y dE {Ysttt�jR
}�� {Btt�{�B�� qY� dEu{Ystt�j R��8�t�s�$Bt PB� �Y� {Btt�{�B� s� �Y� I���{�B� R$I� sjRB 8s�{Y�R
�Ys� }�B}BR�I s� �Y� zN_] �tI�

G� Ys%� $t%�R�$�s��I �bB AsR${ {�jj ��B8���$�R� qY� h�R� Bt� RYBbt $t 3$�� nwsD $t%Bj%�R
8s{Y$t$t� RJZs�� R��$}R BZ� BP s js��� R{$t�$jjs�$t� RY��� b$�Y t�$�YAB�$t� R��$}R R�}s�s��I Ak
$RBjs�$Bt ��BB%�R� yt �Y$R I�R$�t� �bB R�s�����I jsk��R s�� t��I�I PB� �s{Y s-$sj stI R����B %$�b
�B ��IZ{� I���{�B� $t�^{$�t{k� qY� R�{BtI I�R$�t $R �B ��}js{� RJZs�� R��$}R b$�Y ��$st�Zjs�
R��$}R� bY${Y {st �$�Y�� A� 8s{Y$t�I P�B8 js��� R{$t�$jjs�$t� RY���R wRYBbt $t 3$�� nwADD B�
A� 8sI� �Y�BZ�Y �-��ZR$Bt wRYBbt $t 3$�� nw{DD� qY$R I�R$�t �j$8$ts��R �Y� t��I PB� �bB
R�s�����I jsk��R BP RJZs�� {�BRR R�{�$Bt� 8s,$t� �Y� I���{�B� 8B�� {B8}s{�� yt sII$�$Bt� $� b$jj
$8}�B%� �Y� }BR$�$Bt ��RBjZ�$Bt PB� 8$t$8Z8 $Bt$9$t� }s��${j�R sR s ��RZj� BP �Y� j$�Y� RYs�$t�
A��b��t �bB t�$�YAB�$t� R��$}R�  B�Y 8s{Y$t�I RJZs�� stI ��$st�Zjs� R��$}R Ys%� A��t ��R��I
ZR$t� {BR8${u�sk 8ZBtR� qY� ��R� ��RZj�R s�� RZ88s�$9�I $t R�{� yz� qY� ��R� ��RZj�R $tI${s��
�Ys� AB�Y ��B8���$�R Ys%� s {BtR$I��sAj� 8s��$t $t s{Y$�%$t� �Y� }��PB�8st{� R}�{$h{s�$BtR
BP �Y� }��RYBb�� I���{�B�� <Bb�%��� �$%�t �Y�$� B�Y�� sI%st�s��R stI {B8}s�sAj� �j�{��Bt
$I�t�$h{s�$Bt }��PB�8st{� I$R{ZRR�I $t R�{� yyy� �Y� ��$st�Zjs� R��$}R Ys%� A��t {YBR�t PB� �Y�
AsR�j$t� I�R$�t�

qY� 8s{Y$t�I stI �-��ZI�I ��$st�Zjs� R��$}R s�� $t 8stk bskR %��k R$8$js�� GY$j� �Y�
�-��ZR$Bt sjjBbR Bt� �B }js{� �Y� ,�kuYBj� ��BB%�R $t �Y� {�t��� BP �Y� R��$} b$�YBZ� $t��BIZ{$t�
R$�t$h{st� sII$�$Btsj $ts{�$%� R}s{�� �Y� 8s{Y$t$t� YsR �Y� sI%st�s�� BP st sZ�B8s�${ R��$}u
�BuR��$} ���$R��s�$Bt }�B%$I�I Ak �Y� }��{$R$Bt 8$jj$t� 8s{Y$t�� <Bb�%��� �Y� I�{$R$Bt YsR A��t
8sI� �B }Z�RZ� �Y� I�R$�t b$�Y �Y� �-��ZI�I R��$}R� qY� I��s$j�I ��B8���${ I$8�tR$Bt BP �Y�
R��$} $R I�R{�$A�I $t R�{� z�

qY� `8 R����B st�j�R s�� sI`ZR��I �B �sR� �Y� I���{�B� $tR�sjjs�$Bt Bt �Y� RBj�tB$I� !{�st�R
BP sjj �Y���ujsk��R b$jj A� }��{$R�jk sj$�t�I s� AB�Y �tIR RB �Ys� stk B{�st� $t s �$%�t jsk�� b$jj
{�BRR �Y��� B{�st�R P�B8 stk B�Y�� jsk��� p$%�t �Y� �sI$$ BP �s{Y jsk�� stI �Y� j�t��Y BP �Y�
B{�st�� �Y$R I�R$�t j�sIR �B R����B st�j�R BP 113��H PB� �Y� $tt�� R����B jsk�� stI BP 1n31�H PB�
�Y� BZ��� R����B jsk�� sR RYBbt $t qsAj� y� *��s$j�I I�R$�t $R I�R{�$A�I $t R�{� z�

*� i�sIBZ� m q�$����

7{$t�$jjs�$Bt j$�Y� }�BIZ{�I Ak RYBb��R b$jj A� {Bjj�{��I Ak �Y�GN7 hA��R stI }$}�I �Y�BZ�Y
{j�s� hA��R �B �Y� }YB�BI���{�B�R BZ�R$I� �Y� 8s�t��� V �k}${sj j�t��Y PB� �Y� {j�s� hA��R b$jj
A� Mudd 8����R� qY� GN7 stI {j�s� hA�� b$jj A� `B$t�I Ak {Btt�{�B�R s� �Y� �tI BP �s{Y
hA��� z$R$Aj� j$�Y� }YB�Bt {BZt���R wzN_]D >;H� {Z���t�jk ZtI�� I�%�jB}8�t� s� �Y� iB{,b�jj
yt���ts�$Btsj 7{$�t{� ]�t���� b$jj A� ZR�I sR }YB�BI���{�B�R� qY$R RBj$I R�s�� I�%${� $R {s}sAj�
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3yp� n� etI %$�bR BP wsD 8s{Y$t�I RJZs�� R��$}R� wAD 8s{Y$t�I ��$st�Zjs� R��$}R stI w{D �-��ZR$Bt

��$st�Zjs� R��$}R� qY� GN7 hA��R b$jj A� YBZR�I Ak �Y� ,�kuYBj�R $t �Y� R��$}R� qY� t�$�YAB�$t� R��$}R

s�� {Btt�{��I Ak �Y� R8sjj s8BZt� BP R{$t�$jjs�B� PB� 8s{Y$t�I RJZs�� stI ��$st�Zjs� R��$}R�

BP Y$�Yu�s��� R$t�j� }YB�Bt {BZt�$t� b$�Y s JZst�Z8 �^{$�t{k ���s��� �Yst �(0� qk}${sjjk�
�Y� zN_] YsR s �s$t BP sABZ� d(;� VR I$R{ZRR�I $t R�{� zyy� �Y� Y$�Y �s�� {s}sA$j$�k BP �Y� zN_]
{BZjI A� s }�BAj�8 stI t��IR �B A� $t%�R�$�s��I�  �PB�� �Y� zN_] R$�tsjR s�� R�t� �B 7z�uyy
{Y$}R PB� s8}j$h{s�$Bt stI I$�$�$9s�$Bt� �Y�k b$jj A� R}j$� $t�B �bB {Ystt�jR �s{Y Ak R}�{$sj
{Y$}R I�R$�t�I PB� �Y� }��RYBb�� �B sjjBb PB� PsR� ��$���� }${,TB& stI �B �&�{�$%�jk �-��tI �Y�
Ikts8${ �st�� BP �Y� ��sIBZ� RkR��8� qB Ps{$j$�s�� �Y� N�%�jud �j�{��Bt ��$���� I$R{ZRR�I $t
R�{� yyy� �Y� ��sIBZ� PB� �Y� s-$sj jsk�� b$jj A� $t����s��I b$�Y �Y� hA�� ��s{,�� ��sIBZ��

yyy� 7y�=NVqy!W ie7=Nq7

qY� R$8Zjs�$Bt �&B�� YsR A��t {Bt{�t��s��I Bt ZtI��R�stI$t� �Y� I���{�B� ��R}BtR� �B
�j�{��B8s�t��${ stI 8$t$8Z8 $Bt$9$t� }s��${j�R� sR b�jj sR �j�{��Bt $I�t�$h{s�$Bt AB�Y Btuj$t�
stI B&uj$t�� qY� RJZs�� {�jj ��B8���k bsR $t$�$sjjk {BtR$I���I stI RZAR�JZ�t�jk I�B}}�I $t
Ps%B� BP �Y� ��$st�Zjs� R��$}R AsR�I Bt �Y� ��RZj�R P�B8 �Y� {BR8${u�sk ��R�R stI R$8Zjs�$Bt�
qY� {BR8${u�sk ��RZj�R PB� AB�Y RJZs�� stI ��$st�Zjs� R��$}R s�� I$R{ZRR�I $t R�{� yz� qY� �bB
��B8���$�R s�� {B8}s�sAj� $t ���8R BP j$�Y� k$�jI� Zt$PB�8$�k ��{� 7$8Zjs�$Bt RYBbR �Ys� �Y� ,�k
PZt{�$BtR BP �Y� }��RYBb�� I���{�B�� RZ{Y sR �Y� N�%�jud �j�{��Bt ��$���� stI B&uj$t� �j�{��Bt
$I�t�$h{s�$Bt� s�� tB� {B8}�B8$R�I Ak ��}js{$t� �Y� RJZs�� R��$}R b$�Y ��$st�Zjs� R��$}R� *Z� �B
�Y� j$8$��I ��RBZ�{�R� tB� sjj R$8Zjs�$Bt YsR A��t ��}�s��I PB� ��$st�Zjs� R��$}R� ]BtR�JZ�t�jk�
RB8� BP �Y� R$8Zjs�$Bt ��RZj�R }��R�t��I A�jBb s�� PB� �Y� RJZs�� ��B8���k� 3Z��Y��8B��� �Y�
�-s{� 8s�t��${ h�jI 8s} $tR$I� �Y� RBj�tB$I stI �Y� }��RYBb�� I���{�B� bsR tB� $8}j�8�t��I $t
�Y� R$8Zjs�$Bt� ytR��sI s {BtR�st� 1 q�Rjs 8s�t��${ h�jI bsR sRRZ8�I �B }��R�t� �Y�BZ�YBZ�
�Y� RBj�tB$I stI �Y� }��RYBb�� I���{�B�� qY� R��Bt� h�jI YsR �Y� �&�{� BP R}��sI$t� BZ�
�j�{��B8s�t��${ RYBb��R sR I$R{ZRR�I A�jBb� yt ��sj$�k� �Y� h�jI $tR$I� �Y� }��RYBb�� I���{�B�
$R �R�$8s��I �B A� s P�b YZtI��I ,psZRR� 3$tsjjk� �bB I$&���t� R����B st�j�R b��� ZR�I $t
�Y� R$8Zjs�$BtU 1(H PB� �Y� RJZs�� R��$}R stI �(H PB� �Y� ��$st�Zjs� R��$}R� yt sjj {sR�R� �Y�
hA��u�BuhA�� R}s{� $t �s{Y jsk�� ZR�I $t �Y� R$8Zjs�$Bt $R sABZ� ;�� 88� qY$R R��8�t�s�$Bt
��RZj�R $t �E( {Ystt�jR PB� �Y� s-$sj %$�b BP �Y� ��$st�Zjs� ��B8���k stI 1  �E( {Ystt�jR PB�

d(



�Y� RJZs�� ��B8���k� =tj�RR B�Y��b$R� R}�{$h�I� �Y� hA��R b��� tB� R}j$���I s� F ) ( $t �Y�
R$8Zjs�$Bt�

V� *���{�B� i�R}BtR�R

G� Ys%� R�ZI$�I I���{�B� ��R}BtR�R �B 8$t$8Z8 $Bt$9s�$Bt stI �j�{��B8s�t��${ }s��${j�R�
3B� �Y�R� R�ZI$�R� R$t�j�u}s��${j� �Bt�� ]s�jB �%�t�R s�� ��t��s��I stI R$8Zjs��I� yt%�R�$�s�$Bt
BP �Y� R$t�j� }s��${j� ��R}BtR� BP �Y� I���{�B� $R �Y� h�R� R��} �Bbs�IR st ZtI��R�stI$t� BP �Y�
I���{�B�� G� RZ88s�$9� �Y� R�ZI$�R A�jBb�

d� �$t$8Z8 yBt$9s�$Bt _s��${j�R

�$t$8Z8 $Bt$9s�$Bt }s��${j�R RZ{Y sR 8ZBtR stI {Ys���I }$BtR ��t��sjjk Btjk I�}BR$� QobQ?
�t���k jBRR $t �Y� }��RYBb�� I���{�B�� qY� �B�sj �t���k I�}BR$��I Ak ox ) d( p�z 8ZBtR stI
{Ys���I }$BtR s� � ) ( $t �Y� s-$sj jsk�� BP �Y� }��RYBb�� I���{�B� $R RYBbt $t 3$�� ; PB�
��$st�Zjs� ��B8���k� !t� �t���k Zt$� {B���R}BtIR �B �Y� 8BR� }�BAsAj� �t���k jBRR Ak 8ZBtR�
$���� d �y_)(�EE ��z� qY� �t���k I�}BR$��I Ak }s��${j�R s� � ) d $R s}}�B-$8s��jk s Ps{�B� BP
�bB BP �Ys� s� � ) ( IZ� �B �Y� I$&���t{� $t �Y� s8BZt� R{$t�$jjs�B� ��s%��R�I wst�j� �&�{�D�
]B8}s��I b$�Y �Y� �t���k I�}BR$��I Ak 8ZBtR� �Y� I$R��$AZ�$Bt Ak {Ys���I }$BtR YsR s jBt�
Y$�YT�t���k �s$j� qY$R $R IZ� �B �Y� Ps{� �Ys� �Y� RBj�tB$I {BtR$R�R BP sABZ� 1(0 tZ{j�s�
$t���s{�$Bt j�t��Y stI �YZR 8stk {Ys���I }$BtR $t���s{� $t �Y� RBj�tB$I� VABZ� 1�0 BP �Y�
{Ys���I }$BtR sR {B8}s��I b$�Y 10 BP 8ZBtR I�}BR$� 8B�� �Yst s x �y_ �t���k jBRR $t �Y�
}��RYBb�� I���{�B��

1� ej�{��B8s�t��${ _s��${j�R

�BR� �j�{��BtR stI }YB�BtR b$jj I�%�jB} �j�{��B8s�t��${ RYBb��R $t �Y� }��u�sI$s�B�� stI
�Y���PB�� I�}BR$� s js��� s8BZt� BP �t���k $t �Y� }��RYBb�� I���{�B�� 3$�Z�� xwsD RYBbR �Y�
I$R��$AZ�$Bt BP �Y� �B�sj �t���k stI �Y� 8s-$8Z8 {�jj �t���k I�}BR$��I $t �Y� }��RYBb�� I�T
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��$st�Zjs� ��B8���k� !t s%��s��� sABZ� nx0 BP �Y� �B�sj �t���k I�}BR$��I $t �Y� I���{�B� $R
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tZ8A�� PB� ox ) d( p�z �j�{��BtR $R RYBbt $t 3$�� xwAD� bY��� �Y� {�jj ( $R �Y� {�jj b$�Y �Y�
Y$�Y�R� �t���k I�}BR$�$Bt� qY� B�I�� BP �Y� {�jjR $R 8$��B��I RZ{Y �Ys� �Y� {�jj �d $R �Y� {�jj
b$�Y �Y� R�{BtI Y$�Y�R� �t���k I�}BR$�$Bt� qY� ���B� As� ��}��R�t�R �Y� R}��sI $t �Y� �t���k
I$R��$AZ�$Bt BP �Y� ��R}�{�$%� {�jj� qY� js��� ���B� As� $tI${s�� �Ys� �Y� �j�{��B8s�t��${ RYBb��
YsR s b$I� 4Z{�Zs�$Bt s� �Y$R �s�jk R�s�� BP �Y� RYBb�� I�%�jB}8�t�� W�%���Y�j�RR� �Y� RYBb��
{B��R s�� ��t��sjjk ts��Bb� qY� �B�sj �t���k $t �Y� �Y��� {�jjR {�t����I s� �Y� 8s-$8Z8 {�jj
s{{BZt�R PB� x(0 BP �B�sj �t���k I�}BR$�$Bt� qB R�� �Y� �&�{� Bt �Y� RYBb�� A�BsI�t$t� IZ� �B
�Y� 8s�t��${ h�jI� �Y� RYBb�� }�Bhj� bY�t �Y� h�jI $R R�� �B 9��B $t �Y� R$8Zjs�$Bt $R RYBbt sR
IB���I j$t��
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 � *���{�B� i�RBjZ�$BtR

_BR$�$Bt stI �t���k 8�sRZ��8�t�R BP �Y� �j�{��B8s�t��${ RYBb��R s�� {�$�${sj PB� �j�{��Bt
$I�t�$h{s�$Bt� �BR� As{,��BZtI PB� �j�{��BtR $R �$�Y�� IZ� �B s R$t�j� {Ys���I }$Bt B� IZ� �B
B%��js} BP {Ys���I stI t�Z��sj }$BtR� pBBI }BR$�$Bt stI �t���k ��RBjZ�$Bt sjjBbR ZR �B IB
}��{$R� 8s�{Y�R A��b��t �Y� ��s{,uRYBb�� }BR$�$Bt stI A��b��t �j�{��B8s�t��${ �t���k woD
stI 8B8�t�Z8 w�D �B ��IZ{� �Y�R� As{,��BZtI�

d� _BR$�$Bt i�RBjZ�$Bt

GY$j� �Y� *� {sjB�$8���� b$jj }�B%$I� RZ}��$B� }BR$�$Bt ��RBjZ�$Bt PB� Y$�Y ox �j�{��BtR� �Y�
ht�jk R��8�t��I }��RYBb�� I���{�B� b$jj {Bt��$AZ�� R$�t$h{st�jk �B �Y� }BR$�$Bt 8�sRZ��8�t�
BP jBb ox �j�{��BtR� RZ{Y sR �YBR� P�B8 KuJZs�, I�{skR� 3$�Z�� E RYBbR �Y� �-}�{��I �* stI �F
}BR$�$Bt ��RBjZ�$Bt BP �Y� }��RYBb�� I���{�B� PB� ox ) d( p�z �j�{��BtR� qY� ��RZj�R s�� PB� �Y�
��$st�Zjs� ��B8���k b$�Y s �(H R����B st�j�� 3B� s 1(H R����B st�j�� �Y� �F ��RBjZ�$Bt $R �-}�{��I
�B A� s Ps{�B� BP �bB bB�R�� qY� }BR$�$Bt BP �Y� �j�{��B8s�t��${ RYBb�� bsR {sj{Zjs��I ZR$t�
�Y� }BR$�$BtR BP �Y� �Y��� {�jjR {�t����I s�BZtI �Y� {�jj b$�Y �Y� 8s-$8Z8 �t���k I�}BR$�$BtU
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�
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7�ZI$�R RYBb st $8}�B%�8�t� BP sR 8Z{Y sR 1(0 $t �Y� ��RBjZ�$Bt {st A� s{Y$�%�I Ak B}�$8$9$t�
�Y� }Bb�� BP �Y� �t���k b�$�Y�R� qY� jBt� �s$j $t �Y� �* I$R��$AZ�$Bt $R IZ� �B �Y� }��R�t{�
BP 1 q�Rjs 8s�t��${ h�jI� 3B� {B8}s�$RBt� �Y� IB���I Y$R�B��s8 w� ) (3� 88D $t 3$�� EwsD
��}��R�t�R �Y� �-}�{��I }BR$�$Bt ��RBjZ�$Bt bY�t �Y� 8s�t��${ h�jI bsR �Z�t�I B& {B8}j���jk�
qY� }BR$�$Bt ��RBjZ�$Bt b$jj $8}�B%� sR �j�{��Bt �t���k $t{��sR�R�

1� et���k i�RBjZ�$Bt

qY� sII$�$Bt BP d�( BP 8s���$sj $t �Y� RBj�tB$I {B$j wtB�8sj $t{$I�t{�D $t P�Bt� BP �Y�
{�kBR�s� bsjjR bBZjI A� �-}�{��I �B I���sI� �Y� �j�{��B8s�t��${ �t���k ��RBjZ�$Bt� �R}�{$sjjk
PB� jBb ox �j�{��BtR s� Y$�Y }R�ZIB�s}$I$�k d� <Bb�%��� R$8Zjs�$Bt RYBbR �Ys� �Y��� $R 8$t$8sj
I���sIs�$Bt BP �t���k ��RBjZ�$Bt $P �Y� $tPB�8s�$Bt P�B8 �Y� }��RYBb�� I���{�B� $R $t{jZI�I�
qY� �-}�{��I �t���k ��RBjZ�$BtR BP �Y� Z}��sI�I *� {sjB�$8���k PB� ox ) 1 p�z PB� �Y� {sR�R
b$�Y stI b$�YBZ� s }��RYBb�� I���{�B� $R RYBbt $t 3$�� �wsD� VR �-}�{��I� �Y� sII$�$Bt BP
s }��RYBb�� I���{�B� $8}�B%�R �Y� �t���k ��RBjZ�$Bt� y� RYBZjI A� tB��I �Ys� �Y� }��RYBb��
{B���{�$Bt $R �-}�{��I �B I�{��sR� sR �j�{��Bt �t���k $t{��sR�R� 3$�Z�� �wAD RYBbR �Y� �-}�{��I

dqY� RBj�tB$I� �B���Y�� b$�Y �Y� {�kBR�s� BP �Y� *� {�t��sj {sjB�$8���� b$jj {BtR$R� BP 8B�� �Yst �bB

�sI$s�$Bt j�t��Y 8s���$sj PB� }s��${j�R s� tB�8sj $t{$I�t{� stI 8B�� �Yst PBZ� �sI$s�$Bt j�t��YR PB�

}s��${j�R s� � ) �d A�PB�� �Y� {sjB�$8�����

dn
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�t���k ��RBjZ�$Bt BP �Y� Z}��sI�I *� {sjB�$8���� b$�Y s }��RYBb�� I���{�B� PB� ox ) n( p�z
�j�{��BtR�

]� ej�{��Bt yI�t�$h{s�$BtR

pBBI �j�{��Bt $I�t�$h{s�$Bt $R �RR�t�$sj PB� R�ZIk$t� Y$�Y 8sRR stI Y$�Y �x }Y�tB8�ts� sR
b�jj sR  T}YkR${R� N$,� �j�{��Bt $I�t�$h{s�$Bt b$�Y �Y� {Z���t� *� I���{�B�� �Y� }�$8s�k �j�{T
��Bt R�j�{�$Bt PB� �Y� Z}��sI�I *� b$jj A� AsR�I Bt �Y� ht�T��s$t�I *� {sjB�$8����� <Bb�%���
�Y� }��RYBb�� }BR$�$Bt stI �t���k $tPB�8s�$Bt stI �Y� {s}sA$j$�k PB� 8s�{Y$t� A��b��t �j�{T
��B8s�t��${ �t���k $t �Y� {sjB�$8���� b$�Y �Y� 8B8�t�Z8 8�sRZ��I Ak �Y� 8s�t��${ ��s{,��
b$jj }�B%$I� st sII$�$Btsj 8�stR BP ��`�{�$t� As{,��BZtI� qY�R� �bB �BBjR s�� BP��t {B8}j�T
8�t�s�k� qY� ob� 8s�{Y$t� b$jj bB�, b�jj $t �Y� ���$Bt bY��� AB�Y o stI � s�� b�jj 8�sRZ��I
stI $� $R s }Bb��PZj $tI${s�B� BP $��$( B%��js}� y� b$jj Ps$j $t {sR�R bY��� ��tZ$t� �j�{��BtR s��
{jBR� �B `��R� sR PB� R�8$u�j�{��Bt${ KuJZs�, I�{skR� qY� ht� R}s�$sj ��RBjZ�$Bt BP �Y� }��RYBb��
I���{�B� b$jj sjjBb PB� }��{$R� 8s�{Y$t� b$�Y �Y� ��s{,$t� RkR��8 �B ��IZ{� �Y� As{,��BZtI
P�B8 $� � $( B%��js}R PB� �j�{��BtR {jBR� �B `��R�

d� !tuj$t�

qY� }��RYBb�� I���{�B� b$�Y $�R PsR� ��sIBZ� b$jj �tsAj� ZR �B R�}s�s�� �j�{��BtR P�B8
{Ys���I }$BtR s� �Y� N�%�jud ��$����� yt �Y$R R�{�$Bt� b� I$R{ZRR s Y$�Y �x �j�{��Bt ��$���� ZR$t�
�Y� $tPB�8s�$Bt P�B8 �Y� }��RYBb�� I���{�B��

�BR� �j�{��BtR b$jj I�%�jB} �j�{��B8s�t��${ RYBb��R $t �Y� }��u�sI$s�B� stI �Y���PB�� I�T
}BR$� s js��� s8BZt� BP �t���k $t �Y� }��RYBb�� I���{�B�� !t �Y� B�Y�� YstI� 8BR� {Ys���I
YsI�BtR w8BR�jk $�:RD b$jj ���$R��� �t���k I�}BR$�$Bt {B���R}BtI$t� �B 8$t$8Z8 $Bt$9$t� }s�T
�${j�R� qY���PB��� �Y� I$&���t{� $t �t���k I�}BR$�$Bt $t �Y� }��RYBb�� I���{�B� b$jj �tsAj� ZR
�B R�}s�s�� �j�{��BtR P�B8 {Ys���I }$BtR�

qY� �t���k I�}BR$�$Bt $t s R$t�j� s-$sj ��$st�Zjs� R��$} $t Zt$�R BP �t���k I�}BR$�$Bt Ak
8$t$8Z8 $Bt$9s�$Bt }s��${j�R Ak ox ) d( p�z �j�{��BtR stI {Ys���I }$BtR s�� {B8}s��I $t
3$�� MwsD� GY$j� �Y� �t���k I�}BR$�$Bt Ak �Y� {Ys���I }$BtR }�s,R R��Bt�jk s� d �y_� �Y� �t���k
I�}BR$�$Bt Ak �j�{��BtR YsR s A�BsI�� I$R��$AZ�$Bt stI ��t��sjjk $R ���s��� �Yst �Ys� BP {Ys���I
}$BtR� V ��JZ$��8�t� Bt s 8$t$8Z8 �t���k I�}BR$�$Bt $t �Y� }��RYBb�� I���{�B� ��IZ{�R �Y�
$� As{,��BZtI R$�t$h{st�jk� bY$j� 8s$t�s$t$t� �BBI �^{$�t{k PB� �j�{��BtR� 3$�Z�� MwAD RYBbR
�j�{��Bt �^{$�t{k stI }$Bt ��`�{�$Bt sR PZt{�$BtR BP �Y� �t���k ��JZ$��8�t�� V ;�y_ �t���k
��JZ$��8�t� ��`�{�R �(0 BP �Y� {Ys���I }$BtR bY$j� ���s$t$t� �x0 BP �j�{��BtR� *Z� �B �Y�
st�j� �&�{�� $� RYBZjI A� tB��I �Ys� �Y� ��`�{�$Bt $R ��IZ{�I �B sABZ� M(0 PB� {Ys���I }$BtR
s� � ) d� V js��� P�s{�$Bt BP �Y� {Ys���I }$BtR Rs�$RPk$t� �Y� ��JZ$��8�t� b��� IZ� �B �Y�
R�s�� BP s YsI�Bt${ RYBb�� $t �Y� RBj�tB$I� ]BtR�JZ�t�jk� �Y$R As{,��BZtI $R $���IZ{$Aj� b$�Y s
R$8}j� �Y��RYBjI {Z�� qY$R $R ��Z� �%�t $P Bt� RZ8R �Y� {�jj �t���k s�BZtI �Y� 8s-$8Z8 {�jj
stI $8}BR�R st �t���k ��JZ$��8�t� Bt �Y� {jZR����
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}BjkR�k��t� R{$t�$jjs�B� b$�Y �1� $t s }BjkR�k��t� 8s��$-D� <Bb�%��� s{{B�I$t� �B i�P� >d1H� $t
���8R BP �sI$s�$Bt Is8s��� _zq c _7 c _��V� bY��� Xc" $8}j$�R �Y� �sI$s�$Bt Is8s�� $R
j�RR� qYZR� �Y� tZ8A��R �$%�t $t �sAj� yyy s�� bB�R�T{sR� �R�$8s��R� yt sII$�$Bt� Ak PB�8Zjs�$t�
�Y� JZ�R�$Bt $t �Y� PB�8 �$%�t $t �J� d� Bt� YsR ZR�I �Y� %��k s���s{�$%� }�B}���k �Ys� �Y�
�sI$s�$Bt �&�{�R s�� Ps{�B�$9�I P�B8 ��B8���${sj stI $t��$tR${ Bt�R�

=R$t� s {Ys�s{���$R�${ j�t��Y $t R{$t�$jjs�B� BP Bt� {�t�$8���� stI st �&�{�$%� s���tZs�$Bt
j�t��Y BP d3d  d(�M {8�d�sI�d� Bt� htIR �Ys� s IBR� BP d(( ��sI $R t��I�I �B ��IZ{� �Y�
s���tZs�$Bt j�t��Y �B Bt� {�t�$8����� !P 8B�� tB�� $R �Y� $t��$tR${ j$�Y� k$�jI I�{��sR� BP ;0
}�� ��sI� yt B�I�� �B I�{��sR� �Y� j$�Y� k$�jI P�B8 �Y� R{$t�$jjs�B� Ak d0� s IBR� BP 1x( ,�sI
$R t�{�RRs�k�

GY�t Bt� {BtR$I��R �Y� GN7 hA��� �Y� R$�Zs�$Bt $R 8B�� }�BAj�8s�${� V {Ys�s{���$R�${
j�t��Y $R d�x 8����R� qY� �&�{�$%� s���tZs�$Bt j�t��Y BP s R$j%���I hA�� BP �Y$R j�t��Y $R � d(
8����R wsR RYBbt $t R�{� yzD� qY� JZ�R�$Bt Bt� 8ZR� stRb�� $R bYs� �sI$s�$Bt IBR� $R t��I�I �B
��IZ{� �Y� R$�tsj R��t s� �Y� BZ�}Z� �tI BP �Y� hA�� Ak s R}�{$h�I s8BZt�� VR {st A� R��t $t
�J� d� �Y$R Is8s�� b$jj A� 8s-$8$9�I s� �Y� Ps� �tI BP �Y� GN7 hA�� bY${Y� PB� �Y$R �-s8}j��
b� �s,� �B A� s� F ) d3x 8� yP Bt� ZR�R �Y� 8s-$8Z8 Ps{�B� db' ) (31 d(�M {8�d�sI�d� stI
�Y� PB�8Zjs

p ) ��dx(1d(
��; w;D

wbY��� p $R �Y� I�%$s�$Bt P�B8 tBtT$��sI$s��I hA�� {$��sI$s��Ib{tBt�$��sI$s��I� p ) d $8}j$�R tB
Is8s��D� Bt� {st I����8$t� Is8s�� sR s PZt{�$Bt BP �Y� �sI$s�$Bt IBR� ;� y� $R Rj$�Y�jk 8B��
{Bt%�t$�t� �B I�ht� s }s�s8���� & ) d�p bY��� & ) ( $8}j$�R tB {Yst�� $t j$�Y� ��R}BtR�� yP
Bt� 8s,�R �Y$R RZAR�$�Z�$Bt stI RBj%�R �J� ; PB� ;� Bt� htIR

; ) �n3nn  d(E jtwd � &D

1x



bY��� ; $R �Y� �sI$s�$Bt IBR� $t �sIR stI & $R �Y� P�s{�$Btsj I�%$s�$Bt P�B8 �Y� tBtT$��sI$s��I
R$�tsj� 3$�Z�� d; RYBbR �Y� �sI$s�$Bt IBR�R t��I�I �B I���sI� �Y� j$�Y� k$�jI $t �Y� �st�� BP
(Td(0�

3yp� d;� qY$R }jB� RYBbR �Y� �sI$s�$Bt IBR� t��I�I �B {sZR� s R}�{$h�I s8BZt� BP Is8s��� V

d(0 I���sIs�$Bt ��JZ$��R s nx( ,�sI IBR��

7B �Y� t�� ��RZj� $R �Ys� s x( ,�sI IBR� b$jj s&�{� �Y� j$�Y� BZ�}Z� Ak s}}�B-$8s��jk
d0� VR RYBbt R�{� zyyy� s� s �B�sj $t����s��I jZ8$tBR$�k BP x PA�d� �Y� $t����s��I }��RYBb��
�sI$s�$Bt IBR� $R �-}�{��I �B A� sABZ� d( ,�sI� bY${Y k$�jIR s t��j$�$Aj� �sI$s�$Bt Is8s�� �B
�Y� R{$t�$jjs�B� stI GN7 RkR��8� e%�t sRRZ8$t� st B�I�� BP 8s�t$�ZI� ���B� IZ� �Y� {�ZI$�k BP
�Y�R� {sj{Zjs�$BtR� b� I�8BtR��s�� �Ys� �Y� }��RYBb�� I���{�B� sR {Z���t�jk {Bt{�$%�I RYBZjI
Ys%� tB %$R$Aj� �sI$s�$Bt Is8s���

qY��� $R s R�}s�s�� {BtR$I��s�$Bt� bY${Y $R %��k }BB�jk ZtI��R�BBI� qY��� Ys%� A��t $t$�$sj
��R�R >dMH bY${Y RZ���R� �Ys� R{$t�$jjs�B� bY${Y YsR A��t Y�s��I }�$B� �B �sI$s�$Bt ��R�$t� YsR
s ���s��� R�tR$�$%$�k �B �sI$s�$Bt Is8s�� �Yst R{$t�$jjs�B� bY${Y YsR tB� A��t Y�s��I� yt
�Y$R ��P���t{�� �Y� ��stR8$RR$Bt BP j$�Y� s� x(( t8 �Y�BZ�Y s d {�t�$8���� }$�{� BP 7]7WTnM
R{$t�$jjs�B� bsR E0 bB�R� PB� Y�s��I R{$t�$jjs�B� �Yst tBtTY�s��I PB� s d ��sI IBR�� y� bsR
8Z{Y bB�R� PB� ;n( t8 j$�Y� ws}}�Bs{Y$t� x(0D� Vjj BP �Y� {s%�s�R 8�t�$Bt�I sAB%� s}}jk
Y���� qY� R{$t�$jjs�B� ��R��I YsR s I$&���t� }jsR�${ 8s��$-� YsR I$&���t� 4ZB�R� stI $R ��t��sjjk
JZ$�� I$&���t� �Yst �Y� R{$t�$jjs�B� b� }�B}BR� �B ZR�� WBt��Y�j�RR� �Y$R $R s {Bt{��t bY${Y b�
bBZjI }��P�� �B $t%�R�$�s���

]� ]BR8${uisk q�R�R

qY� ZR� BP }jsR�${ R{$t�$jjs�B�R �B I���{� �Y� }sRRs�� BP {Ys���I }s��${j�R $R tBb s 8s�Z��
��{YtBjB�k� yt �Y� *� Z}��sI�� }jsR�${ R{$t�$jjs�$t� hA��R b$jj {BtR�$�Z�� s RZAR�st�$sj P�s{�$Bt

1E



BP �Y� t�b {�t��sj ��s{,��� es{Y R{$t�$jjs�$t� hA�� b$jj A� {Btt�{��I Ak s R�}s�s�� }jsR�${ hA��
�B st $tI$%$IZsj zN_] wR�� R�{� zyyD�

qY� *� }��RYBb�� I���{�B� 8ZR� PZjhjj R�%��sj �sR,R� y� 8ZR� PZt{�$Bt $t st �t���k 8�sT
RZ�$t� 8BI�� qY$R $R �B ��R�B�� �Y� B�$�$tsj *� I���{�B�:R �j�{��B8s�t��${ �t���k ��RBjZ�$Bt�
bY${Y b$jj A� I���sI�I Ak �Y� }��R�t{� BP �Y� 8s�t��� y� sjRB t��IR �B s$I AB�Y $t �j�{��Bt
$I�t�$h{s�$Bt stI $t 8�sRZ�$t� �Y� }BR$�$Bt �Ys� }s��${j�R ��stR$� �Y� }��RYBb�� I���{�B�� yt
R�{� yyy b� RYBb �Ys� �Y� R$9� BP st �j�{��Bt RYBb�� $t �Y� }��RYBb�� I���{�B� $R Bt �Y� B�I�� BP s
{�t�$8����� qY$R RZ���R�R �Ys� s I���{�B� ��stZjs�$�k BP

c� (3x {8 $R B}�$8Z8� qY$R R$9� {YB${�
8$t$8$9�R �Y� j$,�j$YBBI BP Ys%$t� Zt��RBj%sAj� sI`s{�t� �j�{��BtR wB� }YB�BtRD stI �$%�R Bt�
s {Yst{� s� ��RBj%$t� RB8�bYs� B%��js}}$t� �j�{��BtR B� }YB�BtR� yt sII$�$Bt� {Ystt�j {BZt�
wb$�Y $�R sRRB{$s��I {BR�D $R Y�jI �B s 8$t$8Z8�

V RZAR�st�$sj I�R$�t ��R��${�$Bt $R �Y� s8BZt� BP R}s{� s%s$jsAj�� qY� }��RYBb�� I���{�B�
8ZR� R$� A��b��t �Y� BZ��� bsjj BP �Y� 8s�t�� {�kBR�s� stI �Y� $tt�� bsjj BP �Y� {�t��sj
{sjB�$8���� {�kBR�s�� qYZR �Y� }��RYBb�� $R ��R��${��I �B s {kj$tI�${sjjk RYs}�I sttZjZR b$�Y
$tt�� �sI$ZR BP �d��n {8 stI st BZ��� �sI$ZR BP �x�� {8� qY�R� tZ8A��R s{{BZt� PB� �Y� R}s{�
B{{Z}$�I Ak �Y� j�sI 8BZt��I Bt �Y� BZ�R$I� BP �Y� RBj�tB$I wR�� R�{� yyD�

p$%�t �Y� ��R��${�$BtR BZ�j$t�I sAB%�� R�%��sj ��{YtBjB�$�R b��� {BtR$I���I� qY� ��{YtBjB�k
�Ys� bsR {BtR$I���I 8BR� }�B8$R$t� bsR �Y� ZR� BP R{$t�$jjs�B� R��$}R b$�Y s-$sj bs%�j�t��Y
RY$P�$t� hA�� ��sIBZ�� 7$t{� �Y� j$�Y� R}�{��Z8 P�B8 GN7 hA�� $R R$8$js� �B �Y� R{$t�$jjs�$t�
hA�� ZR�I PB� �Y� {�t��sj ��s{,��� $� $R }BRR$Aj� �B ZR� �Y� Rs8� }YB�BI���{�B� PB� AB�Y� qY$R YsR
�Y� s���s{�$%� }�B}���k �Ys� �Y� {�t��sj }��RYBb�� {st A�t�h� P�B8 �Y� �-��tR$%� im* �&B��
BP �Y� *� {�t��sj ��s{,�� ��BZ}� yt sII$�$Bt� ,��}$t� �Y� }YB�BI���{�B� �Y� Rs8� B}�tR �Y�
}BRR$A$j$�k BP PsR� wN�%�j dD �j�{��Bt ��$����R ZR$t� s {B8A$ts�$Bt BP {�t��sj ��s{,�� stI {�t��sj
}��RYBb�� $tPB�8s�$Bt�

qYZR $� A�{B8�R $8}��s�$%� �Ys� �Y$R ��{YtBjB�k A� ��R��I� qB �Y$R �tI� �bB {BR8${ �sk
��R�R b��� }��PB�8�I� qY� I��s$jR BP �Y�R� ��R�R s�� �$%�t �jR�bY��� >d;�dxH� AZ� �Y� ��RZj�R s��
BZ�j$t�I Y����

d� 7JZs�� ]�BRRTR�{�$Bt 7��$}

qY� h�R� ��R� >d;H $t%�R�$�s��I Bt� 8���� jBt� R��$}R BP R{$t�$jjs�B� b$�Y ;�x  x�( 88 {�BRR
R�{�$Bt wR�� 3$�� dxD� qY�R� R��$}R b��� 8$jj�I $t�B js��� RY���R BP {B88��{$sjjk s%s$jsAj�  ${�Bt
>EH  ]T;(;V stI  ]T;(; N R{$t�$jjs�B�� VI`s{�t� R��$}R b��� R�}s�s��I Ak $t`�{�$t� s bY$��
��4�{�$%� �}B-k $t �Y� 8$jj�I RjB� A��b��t �Y�8� yt sII$�$Bt� Asjj ��BB%�R b��� 8$jj�I $t�B �s{Y
R��$}� sjjBb$t� s GN7 hA�� �B A� $tR����I }s�sjj�j �B �s{Y R��$}:R s-$R� qY�R� hA��R b��� Mnx
 8 I$s8����� IBZAj�T{jsI �Z�s�sk >�H OTdd >dEH hA�� b$�Y s GN7 {Bt{�t��s�$Bt BP �$�Y�� 1x( B�
nx( }}8� yt sII$�$Bt� Mnx  8  ${�Bt  ]3T�dV R$t�j� {jsI hA��R b��� ��R��I� V �B�sj BP d1M
{Ystt�jR b��� s%s$jsAj� stI d; R8sjj %s�$s�$BtR Bt �Y� AsR� I�R$�t b��� ��R��I� e$�Y� R��$}R PB�
�s{Y %s�$st� b��� �YZR ��R��I� bY${Y sjjBb�I s 8�sRZ��8�t� BP �Y� $t���TR��$} tBtTZt$PB�8$�k
BP ��R}BtR� IZ� �B {BtR��Z{�$Bt� yt sII$�$Bt� dE {Ystt�jR b��� sjjB{s��I PB� }��j$8$ts�k ��R�R
BP s t�b ��{YtBjB�k bY��� $tI$%$IZsj R��$}R BP R{$t�$jjs�B� b��� �-��ZI�I�
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3yp� dx� e-s8}j� BP 8��sT�$j�R 8sI� BP R{$t�$jjs�$t� R��$}R BP RJZs�� {�BRRTR�{�$Bt�

qY�R� R��$}R b��� ��R��I Ak sjjBb$t� {BR8${ �sk 8ZBtR b$�Y s 8$t$8Z8 �t���k BP �1 p�z
�B }sRR �Y�BZ�Y �Y� }�B�B�k}� 8BIZj�� es{Y 8ZBt bsR ��s{,�I b$�Y s }��{$R$Bt BP M(  8 sjBt�
�Y� R8sjj I$8�tR$Bt BP �s{Y R��$} stI s }��{$R$Bt BP n�( 88 sjBt� �Y� jBt� I$8�tR$Bt� es{Y
R��$} bsR Y$� Ak s}}�B-$8s��jk dx ((( R�}s�s�� 8ZBtR� qY� js��� Is�s R�� stI }��{$R� ��s{,$t�
$tPB�8s�$Bt sjjBb�I �Y� ��R}BtR� BP �s{Y R��$} �B A� }��{$R�jk {Ys�s{���$9�I�

qY� h�R� }�B}���k �B A� I$R{ZRR�I $R �Y� Zt$PB�8$�k BP ��R}BtR� sR s PZt{�$Bt BP �Y� }BR$�$Bt
�Ys� �Y� {BR8${ �sk 8ZBt {�BRR�R s R��$}� 3$�Z�� dE RYBbR �Y� j$�Y� k$�jI sjBt� �Y� jBt� I$T
8�tR$Bt BP �Y� R��$}� bY$j� 3$�� d� RYBbR �Y� ��R}BtR� BP s R��$} PB� }s��${j�R {�BRR$t� I$&���t�
}BR$�$BtR s{�BRR �Y� RYB�� I$8�tR$Bt BP �Y� R��$}�  k h��$t� �Y� ��RZj� BP 3$�� dE �B st �-}Bt�tT
�$sj �-}w�Fb	�&D� Bt� {st I����8$t� �Y� �&�{�$%� s���tZs�$Bt j�t��Y� Vt �&�{�$%� s���tZs�$Bt
j�t��Y $R I$&���t� �Yst �Y� s{�Zsj s���tZs�$Bt j�t��Y BP �Y� GN7 hA�� w$tI�}�tI�t�jk 8�sRZ��I
�B A� ;�x 8D A�{sZR� �Y� tBtT��sIBZ� �tI BP �Y� hA�� YsR A��t R$j%���I Ak %s{ZZ8 I�}BR$�$Bt
wb$�Y s 8�sRZ��I ��4�{�$Bt {B�^{$�t� BP (�xT(��D� <Bb�%�� 	�& � 8�sRZ��I �B A� � d( 8����R�
��4�{�R �Y� I����� BP Zt$PB�8$�k $t ��R}BtR� �Ys� Bt� {st �-}�{� s{�BRR s R��$} $t �Y$R %$�b stI
$t{jZI�R �Y� �&�{�R BP s���tZs�$Bt stI ��4�{�$Bt�

VR R��t $t 3$�� d�� �Y� }��R�t{� BP �Y� hA�� ��BB%� {j�s�jk s&�{�R �Y� Zt$PB�8$�k BP ��R}BtR�
s{�BRR �Y� R��$}� qY��� I$&���t� hA�� ��BB%� I�}�YR b��� ��R��I w(�(x("� (�(E("� m (�d(("D stI
�Y� I����� BP tBtTZt$PB�8$�k $R ��js��I �B �Y� I�}�Y BP �Y� hA�� ��BB%�� qYZR s 8B�� RYsjjBb
��BB%� $R }��P����I� yt sII$�$Bt� �Y� ZtI��jk$t� {sZR� BP �Y� tBtTZt$PB�8$�k RZ���R�R s }BRR$Aj�
RBjZ�$Bt�  �{sZR� �Y� bs%�j�t��Y RY$P�$t� hA�� IB�R tB� R{$t�$jjs��� �Y� R$�tsj PB� }s��${j�R �Ys�
}sRR �Y�BZ�Y �Y� hA�� $R jBb��� qB �Y$R �tI� b� Ys%� R}�{$sj B�I���I hA�� bY${Y {Bt�s$tR AB�Y
GN7 stI R{$t�$jjs�B� IB}st�R� GY$j� �Y�R� hA��R Ys%� tB� A��t ��R��I sR BP �Y$R b�$�$t�� b�
�-}�{� �Ys� �Y$R tBtTZt$PB�8$�k {st A� $8}�B%�I Ak `ZI${$BZRjk �Zt$t� �Y� R{$t�$jjs�B� stI GN7
4ZB� {Bt{�t��s�$BtR�

VR R��t $t 3$�� dx� sP��� 8stZPs{�Z�� s R8sjj s8BZt� BP R{$t�$jjs�B� ��8s$tR A�jBb �Y�
$RBjs�$Bt ��BB%� �Ys� R�}s�s��R sI`s{�t� R��$}R� qY$R R{$t�$jjs�B� }�B%$I�R s }s�Y bY���Ak j$�Y�
��t��s��I $t Bt� R��$} {st }sRR $t�B st sI`s{�t� Bt�� 7$t{� j$�Y� ZtI���B�R 8stk ABZt{�R b$�Y$t
s R��$}� �Y� s8BZt� BP {�BRR�sj, �-}�{��I $R `ZR� �Y� �s�$B BP �Y$R R8sjj �Y${,t�RR BP R{$t�$jjs�B�
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3yp� dE� qk}${sj Zt$PB�8$�k $t ��R}BtR� sR s PZt{�$Bt BP }BR$�$Bt sjBt� �Y� jBt� I$8�tR$Bt BP �Y�

R��$}� qY� Is�s $R �$%�t Ak �Y� }B$t�R� bY$j� �Y� {Z�%�R I�tB�� I$��{� j$�Y�� ��4�{��I j$�Y� stI �Y�$�

{B8A$t�I �&�{��

3yp� d�� =t$PB�8$�k $t ��R}BtR� sR s PZt{�$Bt BP }BR$�$Bt s{�BRR �Y� RYB�� I$8�tR$Bt BP �Y� R��$}�

es{Y }jB� {B���R}BtIR �B s I$&���t� hA�� I�}�Y�
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3yp� dM� e-s8}j� BP {�BRR�sj, {Z�%�R PB� �bB I$&���t� I���{�B� %s�$st�R� qY� jBb�� {Z�%� $R �Y�

� js{, 7��$}�: %s�$st�� bY$j� �Y� Y$�Y�� {Z�%� $R �Y� tB�8sj %s�$st�� ]BZt���T$t�Z$�$%� IZsj RjB}�

A�Ys%$B� $R }��R�t��

w(�(dx"D �B �Y� �B�sj R{$t�$jjs�B� �Y${,t�RR w(�d��"D B� �0� !t� 8$�Y� �-}�{� �Ys� �Y� s8BZt�
BP s{�Zsj {�BRR�sj, {BZjI A� 8�sRZ��I Ak R$8}jk }jB��$t� �Y� s%��s�� R$�tsj BAR��%�I $t st
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�Y� hA�� YBj� BP }s$t� stI }jsR�${ j�P� �Y��� IZ�$t� Rsb$t�� stI �B Ps{$j$�s�� $tR���$Bt BP hA��R
IZ�$t� sRR�8Ajk stI sjRB $P hA��R\{Btt�{�B�R t��I �B A� Rbs}}�I BZ� sP��� $tR�sjjs�$Bt�

qY� }�BIZ{�$Bt 8BI�j }��RR b$jj A� {s}sAj� BP YBjI$t� x( R��$}R $t �s{Y R����B jsk�� stI
d(( R��$}R $t �Y� s-$sj jsk��� qY� }�BIZ{�$Bt }�B{{�RR� sR {Z���t�jk �t%$R$Bt�I� }jstR PB� Bt�
Y�s�$t� {kj{� }�� Isk� V� �Y$R �s��� s}}�B-$8s��jk d� IskR s�� ��JZ$��I �B }�B{{�RR �Y� }jstt�I
x�(( R��$}R�

n�



n� Vj 7,$t 3sA�${s�$Bt

qY� Vj R,$tR b$jj A� PsA�${s��I B& R$�� Ak Bt� BP R�%��sj jB{sj 8s{Y$t� RYB}R� qY� R}�{$h{
��sI�\�k}� BP Vj $R }jstt�I sR EdE( �E 8$jj ht$RY�I� GY$j� �Y� R,$t $R R�$jj 4s�� �Y� I�R$��I htsj
I$8�tR$BtR s�� 8s�,�I� qY� Vj $R �Y�t �Bjj�I �B �Y� I�R$��I �sI$ZR BP {Z�%s�Z��� LT �x"� WB��
sjRB �Y� RY���R ��tI �B A� j�RR {Z�%�I $t �Y� 8$IIj� �Yst s� �Y� �tIR� 3BjjBb$t� �Y� �Bjj$t��
�Y� R,$t $R Rj$I $t�B s }Bb���I RY�s�� qbB ��{Yt${Y$stR Bt �$�Y�� R$I� BP �Y� RY�s� sj$�t �Y�
8s�,R Bt �Y� R,$t �B �Y� �I�� BP �Y� RY�s� stI YBjI �Y� R,$t $t }js{� IZ�$t� {Z��$t�� qY� {Z�
Bt �Y� R����B R,$tR $R IBt� Ak 4s���t$t� �Y� R,$t �B �Y� RY�s� �sAj� stI {Z��$t�� 7����B R,$tR
Ys%� A��t 8sI� P�B8 ;M" RJZs�� Vj RY���R stI �Y� }�B{�IZ�� $R R��s$�Y� PB�bs�I�

;� VRR�8Ajk qsAj�R

qY��� R}�{$sj sRR�8Ajk �sAj�R s�� A�$t� AZ$j� PB� �Y� 8stZPs{�Z�� BP �Y� ]_7 8BIZj�R�
qY� �B} BP �s{Y �sAj� $R s {kj$tI�${sj RZ�Ps{� {B���R}BtI$t� �B �Y� �sI$ZR BP �s{Y BP �Y� �Y���
]_7 jsk��R� !t� B{�st� s� s �$8� b$jj A� sRR�8Aj�I Bt �s{Y �sAj�� qY� s-$sj �sAj� b$jj Ys%�
I$8�tR$BtR dd�"�nn"�x�x" wj�b�YD stI Ys%� n;" BP s�{j�t��Y� qY� R����B �sAj�R t��I �B A�
A$����� Ys%$t� I$8�tR$BtR� dd�"�E("�1M" b$�Y s}}�B-$8s��jk �M" BP s�{j�t��Y� qY� �sAj�R
Ys%� s}}�B-$8s��jk d1" 8B�� s�{j�t��Y �Yst t��I�I �B s{{B8BIs�� s R$t�j� B{�st� }st�j� qY$R
�B s{{B8BIs�� 8stZPs{�Z�$t� }�B{�IZ��R� w{B%���I A�jBbD� 7�%��sj �k}�R BP sj$�t8�t� }$tR b$jj
A� jB{s��I Bt �Y� �sAj�R� qY�R� s�� ZR�I $t sj$�t$t� %s�$BZR }$�{�R BP �Y� ]_7 8BIZj�R IZ�$t�
sRR�8Ajk� qY� R}�{$h{ PZt{�$BtR BP �Y�R� }$tR $R {B%���I $t �Y� t�-� R�{�$Bt� qY� sRR�8Ajk BP
�Y� �sAj�R� stI �Y� 8��YBI BP jB{s�$t� YBj�R� wPB� �Y� sj$�t8�t� }$tRD� Bt �Y� �sAj� RZ�Ps{� s��
I$R{ZRR�I t�-��

qY� ��JZ$��8�t�R BP �Y� �sAj� I�R$�t s���

d� _�B%$I� s R8BB�Y {kj$tI�${sj RZ�Ps{� BP s{{Z�s�� �sI$ZR BP {Z�%s�Z��� 1� _BR$�$Bt sj$�tT
8�t� }$tR s{{Z�s��jk� 8$t$8$9$t� RkR��8s�${ stI �stIB8 ���B�R� n� V{{B8BIs�� 8stZPs{�Z��
��{Yt$JZ�R� 7�%��sj 8s$t $RRZ�R s�� �Ys� IZ�$t� �Y� %s{ZZ8 As��$t� }�B{�IZ�� �Y� �sAj� IB�R
tB� j�s, �-{�RR$%�jk� �Ys� $� A� �$�$I �tBZ�Y �B tB� I�PB�8 bY�t �jZ� s}}j$�I IZ�$t� sRR�8Ajk�
stI �Ys� �Y� RZ�Ps{� BP �Y� �sAj� A� s{{�RRsAj� �B ��{Yt${$stR� w$8}B��st� PB� R����B �sAj�RD�

qY� I�R$�t }��R�t��I A�jBb YsR �%Bj�I P�B8 �Y� sAB%� {BtR$I��s�$BtR stI {BtR��Z{�$Bt BP s
}�B�B�k}� �sAj��

qY� {kj$tI�${sj RZ�Ps{� $R PB�8�I P�B8 d\M" Vj� 8BZt��I �B n\;" }Y�tBj${ �$AR� qY� }Y�tBj${
�$AR s�� 8s{Y$t$t�I �B �Y� }�B}�� �sI$ZR s� jsA M� qY� Vj R,$t $R �Bjj�I A�PB��YstI� stI �Y�t
�s,�R Bt �Y� �sI$ZR BP �Y� }Y�tBj${ �$AR� qY� ���B� Bt �Y� �sI$ZR BP {Z�%s�Z�� BP �Y� �$AR $R
�((d"� qY� RZ�Ps{� BP �Y� �sAj� b$jj A� sRR�8Aj�I P�B8 R�%�t d�" b$I� Vj R,$tR�  �PB�� �Bjj$t��
YBj�R PB� �Y� sj$�t8�t� }$tR� stI PB� R�{Z�$t� �B �Y� �$AR b$jj A� }js{�I $t �Y� R,$tR Ak s ]W]
8$jj$t� 8s{Y$t�� qY� Vj R,$tR s�� tB� 8BZt��I I$��{�jk �B �Y� }Y�tBj${� ytR��sI s �d1x" Ak 1"
Vj R��$} $R 8BZt��I �B �Y� �B} BP �Y� }Y�tBj${ �$A� qY$R }�B%$I�R �E1x" BP B%��Yst�$t� 8s���$sj�
yt �Y� B%��Yst�� st B%��R$9� YBj� $R I�$jj�I� V 4s� Y�sI R{��b �B�R $t�B �Y� Vj R,$t� �Y�BZ�Y �Y�
B%��R$9� YBj�� stI $R R�{Z��I b$�Y s jB{,tZ�� wR�� 3$� ��D� qY� B%��R$9�I YBj�R $t �Y� B%��Yst�
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s�� �B s{{BZt� PB� 8BZt�$t� ���B�R� }Y$ stI 9� $t �Y� Vj R��$}� qY� ���B� $t �� IZ� �B 8BZt�$t�
�Y� R��$} �B �Y� }Y�tBj${ $R gg�((x"� yt B�I�� �B sj$�t �Y� Vj R,$tR ��js�$%� �B Bt� stB�Y�� qY�
Vj R,$tR s�� �$�Y��t�I �B �Y� Vj R��$}R

]� VRR�8Ajk _�B{�IZ��

V {�BRR R�{�$tsj %$�b BP s {B8}j���I 8BIZj� $R RYBbt $t h� �� y8}B��st� P�s�Z��R �B tB��
s��U d� �Y� Vj R,$t IB�R tB� �-��tI �B �Y� �I�� BP �Y� 8BIZj�� 1� qY� jsR� R��$}R Bt �$�Y�� R$I�
Ys%� B}}BR$�� B��$�t�s�$Bt�

qY� AsR${ sRR�8Ajk }�B{�IZ�� PB� �s{Y B{�st� $R RYBb8 R{Y�8s�${sjjk $t h�Z��R -�-�stI -�
qY� h�R� R��} $R �B }js{� �Y� $tt�� R,$t Bt �Y� sRR�8Ajk �sAj�� sj$�t$t� $� �B �Y� "PsjR� R��$}"
h-�Z��� qY$R h-�Z�� $R }js{�I B%�� �Y� sj$�t8�t� }$tR stI $R �YZR b�jj }BR$�$Bt�I� V �Y$t
w �((n"D jsk�� BP �}B-k $R s}}j$�I �B �Y� $tt�� R,$t� qB R}��I �Y$R B}��s�$Bt� �Y� �jZ� b$jj A�
s}}j$�I $t A�sIR P�B8 s$� }Bb���I Rk�$t��R� qY$R �jZ� b$jj �Y�t A� R8�s��I $t�B s �Y$t� Zt$PB�8
jsk�� b$�Y �$�Y�� s �Bjj�� B� RJZ������ qY� AB��B8 jsk�� BP M( R��$}R $R �Y�t sII�I� VABZ� h%�
R��$}R s� s �$8� s�� }Z� $t }js{�� V YstI Y�jI sj$�t8�t� `$� sj$�tR �Y�R� R��$}R �B �Y� "PsjR�
R��$}"� qY$R $R IBt� PB� PB� �s{Y R8sjj ��BZ} BP R��$}R �B s%B$I Ys%$t� �B 8B%� sjj M( R��$}R s�
Bt{� Bt �Y� �s{,k �jZ�� GY�t sjj BP �Y� R��$}R s�� $t }js{� stI �BZ�Y�I $t�B }BR$�$Bt Ak YstI�
�Y� ��BB%�I sj$�t8�t� `$� $R }js{�I B%�� �B}� qY$R sRR�8Ajk $R �Y�t %s{ZZ8 As���I �B }�B%$I�
s Zt$PB�8 PB�{� B%�� �Y� �t�$�� s��s� !t �Y� PBjjBb$t� Isk� bY�t �Y� �jZ� $R I�k� �Y� �B} jsk��
$R sII�I� ZR$t� �Y� AB��B8 jsk�� sR s �Z$I�� pjZ� $R sII�I $tA��b��t �s{Y ��$st�j�� s�s$t ZR$t�
s$� }Bb���I Rk�$t��R� V 8BI$h�I RJZ����� b$�Y ��$st�Zjs� ����Y {Z� $t�B $� $R ZR�I �B R8�s�
�Y� �jZ� $t �Y� ��BB%� �%�tjk� V� �Y$R R�s�� �Y� 8BZt�$t� AjB{,R stI hA���Z$I� s�� sjRB �jZ�I
�B �Y� $tt�� R,$t� qY� 8BZt�$t� AjB{,R stI hA�� �Z$I� t��I �B A� }BR$�$Bt�I s{Z�s��jk b$�Y
��R}�{� �B �Y� R��$}R� qY��� b$jj A� R}�{$sj YBj�R 8$jj�I $t�B �Y� sRR�8Ajk �sAj� $t�B bY${Y
�B sj$�t8t�� }$tR �B }BR$�$Bt �Y� 8BZt� AjB{,R stI hA�� �Z$I�� qY� 8BZt�$t� AjB{,R stI
hA�� �Z$I� s�� $t �Y� }�B�B�k}� R�s�� RB �Y� �-s{� R}�{$h{R BP �Y$R s��st��8�t� Ys%� tB� A��t
bB�,�I BZ�� sj�YBZ�Y $� $R R��s$�Y� PB�bs�I� 3$� � RYBbR s R��sb8st s��st��8�t�� WB�� �Ys�
�Y� qB} R,$t $R tB� k�� sII�I� $tR��sI �Y$ts �Y$t }$�{� BP ��4Bt $R }js{�I B%���B}� PBjjBb�I Ak
�Y� P�j� }sI stI %s{ZZ8 As��$t� 8s���$sj� V�s$t �Y$R $R sjjBb�I �B I�k� qY� t�-� Isk� �Y�
hA��R\{Btt�{�B�R s�� sII�I� V� �Y$R }B$t� RBZ�{� ��R�$t� b$jj A� IBt�� =}Bt RZ{{�RRPZjj RBZ�{�
��R�$t�� �Y� htsj R,$t {st A� �jZ�I Bt� qY$R $R s�s$t %s{ZZ8 As���I B%��t$�Y�� 7B8� htsj
P�$t� BZ� b$jj A� IBt� �B �Y� 8BZt� AjB{,R �B R���t��Y�t �Y$�� ABtI �B �Y� Vj� qY$R {BtR$R�R BP
�$�Y�� R}B�b�jI$t� B� I�$jj$t� stI �s}}$t� YBj�R PB� �BZtI Y�sI R{��bR�

;d



zy� ]!WWe]q!i7 VW* Nyp<qp=y*e  =W*Ne7
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d�  s{,��BZtI

yt �Y� }��RYBb�� I���{�B�� hA��T�BThA�� {Btt�{�B�R s�� t��I�I �B ��stR}B�� �Y� j$�Y� �B
��8B�� zN_]:R� qY� {Btt�{�B�R RYBZjI Ys%� ��}�BIZ{$Aj� j$�Y� ��stR8$RR$Bt ���s��� �Yst �x0
stI A� 8sI� RB �Ys� �Y� sRR�8Ajk BP �Y� {Btt�{�B�R {BZjI A� IBt� �^{$�t�jk stI �sR$jk� qY�
=t$%��R$�k BP yjj$tB$R s� ]Y${s�B w=y]D I�%�jB}�I %T��BB%� {Btt�{�B�R stI YsR IBt� �-��tR$%�
��R�s�{Y $t hA�� {Btt�{�$Bt sR I�R{�$A�I $t I��s$j $t �bB {BtP���t{� ��{B�IR >11�1nH� qY� bB�,
$R BZ�j$t�I sR PBjjBbR�

GY$j� �Y� $t$�$sj �&B�� bsR I$��{��I �Bbs�I �Y� R{$t�$jjs�$t�ThA�� ��s{,��� �Y� ��RZj�R s��
sjRB s}}j${sAj� �B �Y� }��RYBb�� I���{�B�� V �B�sj BP �$�Y� {Btt�{�B� }s$�R b��� sRR�8Aj�I
stI ��R��I IZ�$t� �Y� }�B{�RR BP $8}�B%$t� �Y� {Btt�{�B� }��PB�8st{�� yt �Y� A��$tt$t��
}�B�B�k}� d1MT{Ystt�j %T��BB%� {Btt�{�B�R b��� 8s{Y$t�I P�B8 Ajs{, *�j�$t }jsR�${� VP���
$t$�$sj sRR�8Ajk b$�Y hA��R stI A�PB�� �jZ$t�� �Y� P�Bt� Ps{� BP �s{Y {Btt�{�B� bsR b�s}}�I
b$�Y s {j�s� }jsR�${ RY��� �B }��%�t� �jZ� P�B8 4Bb$t� IBbt� qY� {Btt�{�B� bsR �Y�t {js8}�I
$t�B s }��{$R$Bt }s�sjj�j {js8} b$�Y �Y� P�Bt� RZ�Ps{� Ps{$t� IBbt� �Zj�${jsI hA��R s�� I$^{Zj�
�B �jZ� A�{sZR� �Y� 4ZB�$ts��I }Bjk8�� {B8}�$R$t� �Y� BZ��� {jsII$t� $R s R8BB�Y� q�4BtTj$,�
8s���$sj� V %s�$��k BP �}B-k sIY�R$%�R b��� ��R��I �B R�� bY${Y $R RZ$�sAj� PB� s��s{Y$t� �Y�
hA�� �B �Y� *�j�$t {Btt�{�B�R >1;H�  sR�I Bt �Y� ��RZj�R BP �Y� $t%�R�$�s�$Bt�  ]TE(( �}B-k
RZ}}j$�I Ak  ${�Bt >EH bsR {YBR�t A�{sZR� BP $�R Y$�Y R���t��Y stI A�{sZR� $� $R PB�8Zjs��I PB�
�jZ$t� }jsR�${ R{$t�$jjs�B�� VP��� $t`�{�$t� �Y�  ]TE(( �}B-k P�B8 �Y� As{, �tI BP {Btt�{�B�R�
$� {Z��I B%��t$�Y�� qY�t �Y� {Btt�{�B� bsR }js{�I $t s {js8}$t� `$� stI $tR����I $t�B s R}�{$sj
I$s8BtI 4kT{Z� �BBj I�R$�t�I stI 8sI� s� 3��8$jsA >1xH� qY� �BBj YsR $�R Bbt 8${�B}�B{�RRB�
�Ys� {Bt��BjR {k{j�R BP �BZ�Y {Z�R stI htsj {Z�R� y� �BB, sABZ� �$�Y� 8$tZ��R �B ht$RY Bt�
{Btt�{�B��

qbB }s$�R BP {Btt�{�B�R� Bt�T�BTBt� �k}� w(��ExT88TI$s8���� hA�� �B (��ExT88TI$s8����
hA��D stI R��}TZ} �k}� w(�MnxT88TI$s8���� hA�� �B (��ExT88TI$s8���� hA��D� b��� 8sI� Ak
8s{Y$t$t� *�j�$t }jsR�${ ��RZj��I $t �-{�jj�t� s%��s�� j$�Y� ��stR8$RR$Bt� y88�I$s��jk sP���
sRR�8Ajk� ZR$t� B}�${sj ���sR� >1EH s� �Y� `B$t�� �Y� ��stR8$RR$Bt bsR 8�sRZ��I �B A� �M�10�
qY� 8�sRZ��I j$�Y� ��stR8$RR$Bt PB� �Y� Bt�T�BTBt� {Btt�{�B� sRR�8Ajk $R RYBbt sR s Rs8}j�
$t 3$�� 1��  sR�I Bt 3��Rt�j:R ��4�{�$Bt PB�8Zjs� �Y� 8s-$8Z8 ��stR8$RR$Bt PB� st $I�sj
{Btt�{�$Bt� b$�Y B}�${sj ���sR� �Ys� YsR ��P�s{�$%� $tI�- d�;(� $R sABZ� ��0�  B�Y Bt�T�BTBt�
stI R��}TZ} {Btt�{�B� }s$�R YsI sj8BR� �Y� Rs8� Y$�Y %sjZ�R BP s%��s�� j$�Y� ��stR8$RR$Bt�
7B s I�R$�t b$�YBZ� R��}TZ} P�B8 bs%�j�t��Y RY$P�$t� hA�� �B {j�s� j$�Y��Z$I� hA�� A�{s8� s
}BRR$Aj� {YB${�� qB Is��� �Y� �bB 8s{Y$t�I {Btt�{�B� }s$�R Ys%� ,�}� �Y�$� %sjZ�R BP s%��s��
j$�Y� ��stR8$RR$Bt ���s��� �Yst �x0 PB� s Bt� k�s� }��$BI�

Vt $t`�{�$Bt 8BjI$t� 8s{Y$t� bsR $tR�sjj�I $t �Y� =y] 8s{Y$t� RYB} �B 8s,� {Btt�{�B�
ABI$�R Ak $t`�{�$Bt 8BjI$t� �s�Y�� �Yst 8s{Y$t$t� PB� PsR� stI ��j$sAj� }�BIZ{�$Bt� yt$�$sj s�T
��8}�R �B 8s,� *�j�$t }jsR�${ {Btt�{�B�R ZR$t� �Y� $t`�{�$Bt 8BjI$t� 8s{Y$t� b��� ZtRZ{{�RRPZj�
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A�{sZR� �Y� �Y��8sj RY�$t,s�� sP��� 8BjI$t� BP sABZ� 10 bsR tB� ��}�BIZ{$Aj�� V{�kjBt$��$j�T
AZ�sI$�t�T R�k��t� wV 7D }jsR�${ bsR PBZtI �B RY�$t, Btjk sABZ� (�x0 stI RYBb�I A�����
��}�BIZ{$A$j$�k� !t� {Btt�{�B� }s$� bsR RZ{{�RRPZjjk 8sI� BP V 7 }jsR�${ Ak $t`�{�$Bt 8BjIT
$t�� qY� �bB sj$�t8�t� }$t YBj�R b��� I�$jj�I sP��� 8BjI$t�� q�stR8$RR$Bt 8�sRZ��8�t� PB�
�Y� $t`�{�$Btu8BjI�I {Btt�{�B� sRR�8Ajk k$�jI�I st s%��s�� BP �x0 bY�t $� bsR sRR�8Aj�I
ZR$t� B}�${sj ���sR� sR �Y� {BZ}jst�� qY$R Rj$�Y�jk jBb�� ��stR8$RR$Bt $R A�j$�%�I �B A� {sZR�I
Ak s R8sjj 8$Rsj$�t8�t� $t �Y� {Btt�{�B� }s$� sRR�8Ajk� R$t{� �Y� sj$�t8�t� }$t YBj�R b���
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RZ{Y sR �Z�s�sk >�H s�� sAj� �B {Bt��Bj �Y� %s�$s�$Bt $t hA�� I$s8���� b$�Y$t Bt� }�� {�t�� �Y$R
RYBZjI tB� A� s A$� }�BAj�8� 3$A�� �tI RZ�Ps{� �BZ�Yt�RR $R tB� s }�BAj�8 A�{sZR� b� ZR�
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PB�8Zjs s� �Y� {Btt�{�B� �s} $t���Ps{�� b� {sj{Zjs��I PB� s }BjkR�k��t� hA�� {B�� b$�Y $tI�-
BP ��P�s{�$Bt d�x� s ��stR8$RR$Bt BP �(0 �Y�BZ�Y s$� stI ��0 �Y�BZ�Y B}�${sj ���sR� Ys%$t� st
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Date

machined one-to-one connector
with optical grease

machined step-up connector
with optical grease

injection-molded one-to-one connector
with 2-mil-thick silicone rubber film 
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1� 7$-���tT{Ystt�j 3$A��T�BThA�� ]Btt�{�B�R

yt �Y� {Z���t� I�R$�t BP }��RYBb�� I���{�B�� s dET{Ystt�j {Btt�{�B� s� �Y� I���{�B� �tI $R s
�BBI 8s�{Y �B �Y� dET{Ystt�j {Btt�{�B� s� �Y� zN_] {sRR���� �tI }�B}BR�I Ak ]s�j N$tI�tT
8�k�� s� 3��8$jsA� qY$R {Btt�{�B� $R �B A� {sR� I$��{�jk Bt �Y� hA��R s� �BB8 ��8}��s�Z���

V dET{Ystt�j }�B�B�k}� "YBj�IT{Btt�{�B�" $R RYBbt $t 3$�� 1�� y� $R ; E ;1 88� 7�%��sj
}s$�R BP �Y� {Btt�{�B� b��� 8sI� s� �Y� =y] 8s{Y$t� RYB} Ak $t`�{�$Bt 8BjI$t� P�B8 Ajs{,
V 7 }jsR�${� qY��� }s$�R ZR$t� �Z�s�sk 8Zj�${jsI {j�s� hA��R BP (�Mnxu88uI$s8���� b���
sRR�8Aj�I� qbB BP �Y�8 YsI 7u�k}� hA��R stI �Y� �Y$�I Bt� YsI tBtT7 �k}� hA��R� =R$t�
B}�${sj ���sR� sR st B}�${sj {BZ}jst�� st s%��s�� BP w�d� ;D0 j$�Y� ��stR8$RR$Bt bsR 8�sRZ��I�
w3$�� n( �$%�R �Y� ��RZj�R PB� s {Btt�{�B� sRR�8Ajk Ys%$t� 7u�k}� hA��RD�

FRONT VIEW

4 mm

6 mm

TOP VIEW

SIDE VIEW

locating pin and assembly screw
(two per connector pair)

42 mm

16 fiber holes
2 locating
pin holes

glue pocket

"screw-driver
pry cut"

glue pocket
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Channel number

Green LED:  average(16)=91.1%, 1 σ=3.2%

Infrared LED:  average(16)=94.4%, 1 σ=1.0%

3yp� n(� N$�Y� ��stR8$RR$Bt 8�sRZ��I ZR$t� s ����t Ne* stI st $tP�s��I Ne* �Y�BZ�Y �Y� }�BT

�B�k}� {Btt�{�B� sRR�8Ajk Ys%$t� 7 �k}� hA��R�
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V ����t Ne* bsR ZR�I $t sjj BP BZ� }��%$BZR {Btt�{�B� 8�sRZ��8�t�R� Ns��jk b� PBZtI
�Ys� st $tP�s��I Ne* $R ZR�PZj $t ZtI��R�stI$t� �Y� j$�Y� ��stR8$RR$Bt �Y�BZ�Y s {Btt�{�B�
sRR�8Ajk� �R}�{$sjjk $t �%sjZs�$t� �Y� hA��T�BThA�� 8s�{Y$t��  k �8}jBk$t� �Y� $tP�s��I Ne*
PB� R�%��sj {Btt�{�B� sRR�8Aj$�R� �Y� s%��s�� %sjZ�R BP j$�Y� ��stR8$RR$Bt $t{��sR�I Ak Z} �B
;�Y� %sjZ�R 8�sRZ��I ZR$t� �Y� ����t Ne*� qY� {Btt�{�B� sRR�8Ajk b$�Y sj8BR� }��P�{� j$�Y�
��stR8$RR$Bt RYBbt $t �Y� }��%$BZR R�{�$Bt w3$�� 1�D ��RZj��I $t �Y� Rs8� }��P�{� ��stR8$RR$Bt
b$�Y �Y� $tP�s��I Ne*�

qY� $tP�s��I Ne* YsR s }�s, bs%�j�t��Y s� MM( t8� bY$j� �Y� ����t Ne* $R }�s,�I s� xEx
t8�  sR�I Bt s }��j$8$ts�k R�ZIk b$�Y �Y� $tP�s��I Ne*� �Y� ��stR8$RR$Bt BP �Y� ����t j$�Y� $R
s&�{��I Ak �Y� PBjjBb$t� Ps{�B�R }BRR$Ajk IZ� �B $�R RYB�� bs%�j�t��YU wdD qY� tBtT7 �k}� hA��
jBR�R sABZ� 1j$�Y� �Yst �Y� 7u�k}� hA�� $t 8s,$t� s hA��u�BuhA�� {Btt�{�$Bt� w1D 3$t$RY$t�
Ak ZR$t� �Y� I$s8BtI 4ku{Z� �BBj I�}�tIR Bt �Y� {Btt�{�B� ABIk 8s���$sj� ]Btt�{�B�R 8sI�
BP *�j�$t }jsR�${ YsI �Y� A�R� j$�Y� ��stR8$RR$Bt stI B�Y��R RZ{Y sR V 7 }jsR�${� }BjkZ���Yst��
stI sjZ8$tZ8 jBR� 1wnD qY� {Btt�{�B�R sRR�8Aj�I b$�Y (�MnxT88TI$s8���� hA��R Ys%� s jBRR BP
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<Bb�%��� s 8�sRZ��8�t� ZR$t� �Y� ����t j$�Y� RYBZjI sjRB A� 8sI� A�{sZR� $� ��}��R�t�R �Y�
%sjZ� $t �Y� ��sj I���{�B��
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�sZ�� }$tR b$�Y s I$s8���� BP (�MM� 88 w(�(nx"D� VRRZ8$t� s RY�$t,s�� BP (�x0 BP V 7 }jsR�${
sP��� $t`�{�$Bt 8BjI$t�� �Y� $tt�� I$s8���� BP �Y� YBj�R $R �R�$8s��I �B A� s�BZtI (�MMx 88�
y� $R (�(x 88 w(�((1"D A$���� �Yst �Y� hA�� BZ��� I$s8����� }��Ys}R �-}js$t$t� �Y� �R�$8s��I
jBRR BP sABZ� n0� _$tR b$�Y s I$s8���� BP (�Mx� 88 w(�(nnM"D s�� A�$t� ZR�I �B 8s,� s t�b
8BjI� qY� hA�� YBj�R b$jj A� sABZ� (�Mxx 88� bY${Y b$jj j�s%� s �Bj��st{� BP (�(1( 88 PB� �Y�
(�Mnxu88uI$s8���� hA�� sjjBb$t� s %s�$s�$Bt BP �d0�
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I�R$�t $R ;  E  d� 88 $t R$9� wsR RYBbt $t 3$�� ndD Ys%$t� dE YBj�R s��st��I $t s 9$�9s�
}s����t �B 8s,� 1dE {Ystt�jR� VR I�R{�$A�I sAB%�� �Y� }$tR PB� �Y� hA�� YBj�R s�� (�Mx� 88
$t I$s8����� qY� {Btt�{�B� YsR s }B{,�� PB� �jZ$t� �Y� hA��R stI "R{��buI�$%�� }�k {Z�R" s�
�Y� RYB�� �I��R BP �Y� 8s�$t� Ps{�R PB� ZR� bY�t }�k$t� B}�t �Y� `B$t�� qbB 8s�$t� {Btt�{�B�R
b$jj A� sRR�8Aj�I ZR$t� �Y� �bB jB{s�$t� }$tR �Ys� Ys%� �s}}�I YBj�R PB� sRR�8Ajk R{��bR� qY�
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sR �Y� I���{�B�TR$I� {Btt�{�B�� VP��� s j$�Y��Z$I�uR$I� {Btt�{�B�� s }jsR�${ ABB� wsR RYBbt $t
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FRONT VIEW

4 mm

6 mm

TOP VIEW

SIDE VIEW

locating pins and
assembly screws

19 mm

16 fiber holes
hole size: 858 µmφ (0.338")

for 835 µmφ fibers (0.329")

2 locating pin holes
2.4 and 2.1 mmφ
(one is bigger)

glue pocket

"screw-driver
pry cut"

glue pocket

material:  black ABS

1 mm

1.2 mm

tap
inside

handle

2.4 mmφ 2.1 mmφ

top view

BOTTOM VIEW

1U1
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FRONT VIEW

4 mm

15 mm

TOP VIEW

SIDE VIEW

19 mm

3 mm

3 mm
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7$t{� �Y� {Btt�{�B� b$jj A� {Btt�{��I �B �Y� R{$t�$jjs�B�\RZAR��s�� sRR�8Ajk Ak %��k 4$8Rk
GN7 hA��R� st sII$�$Btsj 8�{Yst${sj sRR�8Ajk $R t��I�I� 3B� �s{Y {Btt�{�B�� s R}�{$sj RY�BZI
b$jj A� 8sI�� qY� RY�BZI b$jj {BtR$R� BP s AjB{, BP B}sJZ� }jsR�${ b$�Y {Ystt�jR 8$jj�I BZ� PB�
�s{Y hA��� qY�R� {Ystt�jR b$jj �Zt P�B8 �s{Y R��$} �B �Y� {Btt�{�B�� qY� {Btt�{�B� b$jj A�
Y�jI h�8jk $t �Y� RY�BZI sRR�8Ajk� 3Z��Y�� s {B%�� b$jj A� }Z� Bt �B} BP �Y� RY�BZI $t B�I��
�B Ps{$j$�s�� j$�Y�T�$�Y�t�RR� qY$R RY�BZI b$jj A� }js{�I A��b��t �Y� �bB R,$tR �Ys� RZ��BZtI
�Y� R{$t�$jjs�B� stI Y�jI $t }js{� Ak �$�Y�� IBZAj�TR$I�I �s}� B� s R8sjj 8�{Yst${sj sRR�8Ajk�
y� $R }BRR$Aj� �Ys� PB� �s{Y {Ystt�j �Ys� {Bt�s$tR st $tI$%$IZsj hA��� s AjZ�T�8$��$t� Ne* {st
A� 8BZt��I PB� JZ${, ��R�R BP �Y� }YB�BI���{�$Bt RkR��8� 7�� 3$�� nn�

3yp� nn� wsD V R�kj$9�I %$�b BP �Y� RY�BZI� qY� hA��R PBjjBb {Ystt�jR $t �Y� RY�BZI P�B8 �Y� R��$}R

�B �Y� {Btt�{�B�� yt ��sj$�k� �Y� {Ystt�jR b$jj A� {Z�%�I stI �Y��� b$jj A� dE {Ystt�jR\{Btt�{�B�� wAD

Vt �tITBt %$�b BP s Rj${� BP �Y� RY�BZI� qY� �B} stI AB��B8 }s��R BP �Y� RY�BZI s�� RYBbt� sR b�jj

sR YBj�R PB� AjZ� Ne*:R�

 � N$�Y��Z$I�  ZtIj�R

d�  s{,��BZtI

VR s }s�� BP �Y� hA�� ��s{,$t� {BjjsAB�s�$Bt� =y] 8sI� n( d1MT{Ystt�j j$�Y��Z$I� AZtIj�R�
�$�Y�� M 8 B� dd 8 jBt�� �8}jBk$t� RB8� 1( 8$j�R BP hA��� qb�t�k PBZ� BP �Y�8 Ys%� A��t
RZ{{�RRPZjjk ZR�I $t �Y� {BR8${T�sk ��R� R��Z} $tR�sjj�I s� 3��8$jsA NsA E� es{Y BP �Y� AZtIj�R
bsR 8sI� b$�Y �bB d1MT{Ystt�j YBj�I RJZs��TRYs}� {Btt�{�B�R 8sI� Ak 8s{Y$t$t� P�B8 Ajs{,
*�j�$t }jsR�${� qY� I��s$jR BP �Y� AZtIj� PsA�${s�$Bt {st A� PBZtI $t i�P� >n(H�

VR $t �Y� j$�Y��Z$I� AZtIj�R sj��sIk 8sI�� 8Zj�${jsI {j�s� hA��R 8sI� Ak �Z�s�sk >�H b$jj
A� ZR�I $t �Y� j$�Y��Z$I� AZtIj�R �B {s��k R{$t�$jjs�$Bt j$�Y� �B �Y� zN_]:R� qY�R� hA��R {BtR$R�
BP st ZtIB}�I }BjkR�k��t� {B�� �t{jBR�I Ak �bB {Bt{�t��${ jsk��R BP {jsII$t�� qY� $tt�� jsk��
$R 8sI� BP s{�kj${ }jsR�${� �Y� BZ��� BP s 4ZB�$ts��I }Bjk8��� �Y� bsjj �Y${,t�RR�R s�� �s{Y
sABZ� 1x 8${�BtR� qY� sI%st�s�� BP �Y�R� hA��R B%�� R�stIs�I R$t�j�Ts{�kj${T{jsI hA��R ��RZj�R

;M



P�B8 �Y� Ps{� �Ys� �Y� ��P�s{�$%� $tI�- BP �Y� 4ZB�$ts��I }Bjk8�� wd�;1D $R jBb�� �Yst �Ys�
BP s{�kj${ wd�;�D� }�BIZ{$t� s js���� �B�sj $t���tsj ��4�{�$Bt j$�Y�T{s}�Z�� {Bt� stI �YZR s
{BtR$I��sAjk A�$�Y��� hA��� qY� $tt�� s{�kj${ {jsII$t� jsk�� $R ��JZ$��I A�{sZR� �Y� 4ZB�$ts��I
}Bjk8�� sIY���R }BB�jk �B }BjkR�k��t� AZ� b�jj �B s{�kj${ }jsR�${� yt sII$�$Bt� 8Zj�${jsI {j�s�
hA��R Ys%� jBt��� s���tZs�$Bt j�t��YR BP sABZ� d( 8 >ndH stI s�� 8�{Yst${sjjk 8B�� �BAZR�
�Ys� R$t�j�T{jsI hA��R� �Z�s�sk 8s,�R �bB I$&���t� �k}�R BP hA�� P�B8 �-s{�jk �Y� Rs8� AsR�
8s���$sj� qY�k s�� {sjj�I XtBtT7 �k}�" stI X7 �k}�"� qY� {Bt%�t�$Btsj tBtT7 �k}� hA�� $R
,tBbt �B Ys%� s���tZs�$Bt j�t��Y sABZ� n(0 jBt��� �Yst �Y� 7 �k}� hA��� AZ� �Y� tBtT7 �k}�
$R 8B�� A�$��j� �Yst �Y� 7 �k}�� 3B� AZtIj� 8s,$t�� �Y� 7 �k}� hA�� $R }��P����I A�{sZR� $�
$R �sR$�� �B YstIj� PB� $�R 4�-$A$j$�k� i�{�t� ��RZj�R Bt {Btt�{�B� 8�sRZ��8�t�R Ys%� RYBbt
�Ys� �Y� hA��T�BThA�� {Btt�{�B� `B$t� PB� �Y� tBtT7 �k}� hA�� R��8R �B jBR� 8B�� j$�Y� wZ} �B
R�%��sj 0D �Yst �Y� 7 �k}� hA�� {Btt�{�B� `B$t� IB�R� qY���PB��� �Y� 8Zj�${jsI {j�s� hA�� BP
�Y� 7 �k}� 8stZPs{�Z��I Ak �Z�s�sk $R �Y� A�R� {stI$Is�� PB� �Y� PZ�Z�� hA�� j$�Y��Z$I�R�

qY� BjI AZtIj� 8s,$t� }�B{�RR $R A�$�4k I�R{�$A�I Y����  ZtIj� PsA�${s�$Bt A��st Ak
$tR���$t� s }s$� BP I����sR�I {Btt�{�B�R $t �Y�$� YBjI��R� qY�t� st s}}�B}�$s�� j�t��Y BP hA��
bsR ZtbBZtI P�B8 �Y� hA�� R}BBj stI {j�st�I b$�Y ��Ykj sj{BYBj ZR$t� j$t�TP��� b$}�R� VP��� sjj
{Btt�{�B� YBj�R b��� hjj�I� �Y� {Btt�{�B�R b��� ��8B%�I P�B8 �Y�$� YBjI��R stI $tR����I $t�B
stB�Y�� }s$� BP h-�Z��R PB� �}B-k$t�� qY�R� h-�Z��R Y�jI �Y� {Btt�{�B�R $t s YB�$9Bt�sj }jst�
b$�Y �Y� hA��R �8���$t� %���${sjjk� 3B� �jZ$t� �tIR BP j$�Y��Z$I� hA��R $t �Y� {Btt�{�B�R�  ${�Bt
 ]TE(( �}B-k bsR ZR�I A�{sZR� BP $�R Y$�Y R���t��Y stI A�{sZR� $� $R R}�{$sjjk PB�8Zjs��I PB�
�jZ$t� }jsR�${ hA��R >1;H� VP��� sjjBb$t� �Y� �}B-k �B {Z�� PB� sABZ� 1; YBZ�R� �Y� hA��R b���
�t{jBR�I $t s Ajs{, _z] `s{,�� 8stZPs{�Z��I Ak �Y� �$}}���ZA$t� ]B >n1H� qY� `s{,�� R��%�I
�B }�B��{� �Y� hA��R stI ,��} �Y�8 }YkR${sjjk �B���Y��� qB ��IZ{� �Y� j$,�j$YBBI BP A��s,$t�
hA��R s� �Y� {Btt�{�B�R IZ� �B YstIj$t�� sjZ8$tZ8 R��s$t ��j$�PR b��� s��s{Y�I s� AB�Y �tIR�
VP��� {BtR��Z{�$Bt BP �Y� hA�� AZtIj�R bsR {B8}j���I� sjj {Btt�{�B� Ps{�R b��� }Bj$RY�I Bt
s R}�{$sj Ps{$t� 8s{Y$t� �8}jBk$t� s I$s8BtIT�$}}�I 4kT{Z� �BBj �Ys� bsR IZAA�I "_Tn" s�
3��8$jsA >1xH�

es{Y BP �Y� AZtIj�R PsA�${s��I bsR ��R��I PB� j$�Y� ��stR8$RR$Bt� AB�Y �B %sj$Is�� �Y� PsAT
�${s�$Bt }�B{�IZ�� stI �B {Y�{, �Y� JZsj$�k BP �Y� �Z�s�sk hA��� e-{jZI$t� Bt� AZtIj� �Ys�
s}}�s��I �B A� Is8s��I $t YstIj$t�� �Y� AsI {Ystt�j P��JZ�t{k bsR PBZtI �B A� (�10 PB� sjj
n�d1 {Ystt�jR BP 1� j$�Y��Z$I� AZtIj�R� qY� j$�Y� jBRR }�� {Ystt�j ��RZj�$t� P�B8 $tR���$Bt BP
s AZtIj� stI $�R �bB {Btt�{�B�R bsR 8�sRZ��I �B A� sABZ� x I PB� MT8TjBt� AZtIj�R� y� $R
{BtR$R��t� b$�Y s {j�s� hA�� s���tZs�$Bt j�t��Y BP d( 8 stI s ��stR8$RR$Bt �^{$�t{k BP sABZ�
�(0 }�� {Btt�{�B� `B$t��

qY� ��RZj�R BP �Y�R� 8�sRZ��8�t�R %sj$Is�� �Y� I�R$�t stI {BtR��Z{�$Bt }�B{�IZ�� ZR�I�
stI $� $R �-}�{��I �Ys� R$8$js� stI sI%st{�I }�B{�IZ�� b$jj A� �8}jBk�I $t PsA�${s�$t� {j�s�
j$�Y��Z$I� hA�� AZtIj�R PB� �Y� }��RYBb�� I���{�B� sR b�jj sR �Y� R{$t�$jjs�$t�ThA�� ��s{,���

1� 7$-���tT{Ystt�j N$�Y��Z$I�  ZtIj�R

qY� }��RYBb�� I���{�B� b$jj Ys%� dET{Ystt�j {j�s� j$�Y��Z$I� hA�� AZtIj�R sR Zt$� AZtIj�R�
qY� {sRR���� �tI BP �Y� AZtIj� b$jj Ys%� �Y� dET{Ystt�j {sRR����T�tI {Btt�{�B� �Ys� b$jj 8s��

;�



b$�Y �Y� bs�8T�tI {Btt�{�B� Bt �Y� zN_] {sRR���� �B}� qY� B�Y�� �tI BP �Y� AZtIj� b$jj Ys%�
st s}}�B}�$s�� dET{Ystt�j {Btt�{�B� 8sI� PB� �Y� }��RYBb�� I���{�B��

7$-���tT{Ystt�j j$�Y��Z$I� AZtIj�R b$jj A� 8sI� ZR$t� �Y� PBjjBb$t� R��}R� =R$t� �Y� j$�Y�T
�Z$I� AZtIj� 8s,�� �Ys� $R I�R{�$A�I $t �Y� t�-� R�{�$Bt� dE }$�{�R BP hA�� BP s}}�B}�$s�� j�t��Y
BP ��t�s�$%�jk dd 8 s�� {Z� Bt� Ak Bt� b$�Y AB�Y �tIR 8s�,�I PB� {Bt�$tZ$�k BP {Ystt�jR� VP���
��BZ}$t� dE hA��R� �s{Y �tI BP �Y� AZtIj� b$jj A� }js{�I $t�B s Ajs{, }jsR�${ Rj��%� BP sABZ� d
8 jBt� PB� }�B��{�$Bt stI ,��}$t� j$�Y�T�$�Y��  B�Y �tIR BP �Y� AZtIj� b$jj Ys%� �Y� Rj��%�R�
qY�t� hA�� �tIR b$jj A� R�Z&�I $t�B YBj�R BP {Btt�{�B�R $t {B���{� B�I�� Bt AB�Y �tIR� qY�t
�Y� �tIR BP �Y� AZtIj� b$jj A� �jZ�I $t�B �Y� {Btt�{�B�R�

3BZ� RZ{Y dET{Ystt�j AZtIj�R b$jj A� ��BZ}�I �B���Y�� stI A� �t{jBR�I Ak n\M" I$s8����
Ajs{, _z] `s{,�� 8stZPs{�Z��I Ak �Y� �$}}���ZA$t� ]B >n1H� V R��s$t ��j$�P b$jj A� sRR�8Aj�I
s� �s{Y �tI� 7��s$t ��j$�P Bt �Y� {sRR����T�tI {Btt�{�B� $R I�R$�t�I sR s {sR� ABB�� stI R��s$t
��j$�P Bt �Y� I���{�B� �tI b$jj A� $t`�{�$Btu8BjI�I P�B8 s Ajs{, }jsR�${ 8s���$sj� qY� R��s$t
��j$�PR }�B��{� hA��R P�B8 Is8s�� IZ�$t� YstIj$t� stI ,��} �Y� hA��R j$�Y�T�$�Y�� qY� PBZ�
dET{Ystt�j {Btt�{�B�R b$jj A� }js{�I $t s {js8} PB� I$s8BtI 4kT{Z��$t��

n� N$�Y��Z$I�  ZtIj� �s,��

qY� =y] 8s{Y$t� RYB} $R {Z���t�jk 8s,$t� s j$�Y��Z$I� AZtIj� 8s,�� �8}jBk$t� s 8B�B�$9�I
hA�� }Zjj$t� RkR��8� qY� BA`�{�$%� BP �Y� AZtIj� 8s,�� $R �B sjjBb PB� %s�$BZR {sAj� j�t��YR�
P�B8 M 8 �B dd 8 b$�Y �s{Y hA�� Ys%$t� �Y� Rs8� j�t��Y� y� b$jj A� ZR�I �-��tR$%�jk PB� �Y�
1xET{Ystt�j j$�Y��Z$I� AZtIj�R PB� �Y� R{$t�$jjs�$t� hA�� ��s{,�� stI $� {st sjRB A� ZR�I �B 8s,�
�Y� dET{Ystt�j AZtIj�R PB� �Y� }��RYBb�� I���{�B�� !t� }��RBt $R t��I�I �B sRR�8Aj� �Y� {sAj�R
stI �Y�k b$jj Ys%� s{{�RR �B AB�Y �tIR s� �Y� Rs8� �$8�� 3$A��R b$jj A� }Zjj�I BZ� stI {Z�
$t�B �Y� t�{�RRs�k j�t��YR�  B�Y �tIR b$jj A� }js{�I $t s YBjI$t� `$� �Ys� $t{jZI$t� �Y� s{�Zsj
{Btt�{�B� B� �Y� {Btt�{�B� 8BjI PB� �Y� {sRR����T�tI {Btt�{�B�� VP��� R�Z^t� dE hA��R� �Y�
�tIR b$jj A� {Z� b$�Y �Y� 4s� Ps{� BP s R$t�j�Tb�I�� AjsI� RB �Ys� ��R�R BP {Bt�$tZ$�k stI j$�Y�
��stR8$RR$Bt {st A� }��PB�8�I A�PB�� �jZ$t� sR I�R{�$A�I $t �Y� t�-� R�{�$Bt� V R{���t I$R}jsk
I�$%�t Ak s 8sR��� }�B��s8 $t s _�t�$Z8 _] b$jj ��8$tI �Y� B}��s�B� bY${Y AZtIj� stI hA��
s�� A�$t� bB�,�I Bt� qY� Rs8� }�B��s8 b$jj ��{B�I �Y� ��stR8$RR$Bt stI {Bt�$tZ$�k ��RZj�R stI
IB �Y� ABB,,��}$t� Bt sjj �Y� AZtIj�R� VP��� $t$�$sj sRR�8Ajk� �Y� �tIR BP �Y� hA��R b$�Y$t �Y�
{Btt�{�B�R Ys%� �B A� �jZ�I� VP��� �jZ$t�� �Y� {Btt�{�B� �tIR b$jj A� Ps{�I ZR$t� s I$s8BtI
4kT{Z� �BBj stI �Y� AZtIj�R b$jj A� ����R��I PB� �Y�$� htsj j$�Y� ��stR8$RR$Bt�

3$�Z�� n; RYBbR R{Y�8s�${sjjk �Y� $t$�$sj I�R$�t BP �Y� j$�Y��Z$I� AZtIj� 8s,��� ]Z���t�jk
�Y� bY��j stI A�j� RkR��8 YsR A��t 8sI� stI $tR�sjj�I Bt s P�s8�� e-}��$8�t�s�$Bt stI
sI`ZR�8�t� t��I �B A� IBt� Bt �%��k }s�� $t �Y� I�R$�t� qY� PBjjBb$t�R s�� �Y� 8s$t P�s�Z��R
BP �Y� AZtIj� 8s,��� qY� hA�� R}BBj $R }js{�I YB�$9Bt�sjjk stI s ��tR$Bt sI`ZR�8�t� $R 8sI�
�B ,��} �Y� P��I R8BB�Y� qY� hA�� b$jj }sRR �Y�BZ�Y s A�j� �Z$I� stI s {j�st�� }sI RBs,�I $t
��Ykj sj{BYBj� Vt s&B�IsAj� jsR�� �sZ�� RkR��8 $R A�$t� R�s�{Y�I PB� ZR� �B {Y�{, hA�� I$s8����
{Bt�$tZBZRjk IZ�$t� hA�� }Zjj$t�� qbB R8sjj hA�� {js8} sRR�8Aj$�R s�� PZR�I �B �Y� A�j�� qY�
�tI BP �Y� hA�� $R s��s{Y�I �B Bt� {js8} stI $R }Zjj�I s�BZtI �Y� A�j�� qY� hA�� b$jj A� Y�jI
Ak P�${�$Bt Bt �Y� A�j�� !t{� �Y� hA�� YsR {B8� s�BZtI� �Y� 8B�B� }Zjj$t� �Y� hA�� $R R�B}}�I�

x(



qY� hA�� $R s��s{Y�I �B �Y� R�{BtI {js8} �B �R�sAj$RY �Y� j�t��Y stI �Y�t {Z�� qY� ��tR$Bt
Bt �Y� }Zjj�k $R ��js-�I 8B8�t�s�$jk stI �Y� hA�� PsjjR B& �Y� }Zjj�k stI $t�B R}j$� _z] }$}�
��BZ�YR� qY� B}��s�B� �s,�R Bt� �tI s� s �$8� stI }js{�R �Y� �tIR $t�B {Btt�{�B� R��Z}R� VP���
PBZ� ��BZ}R BP dE hA��R s�� $tR�sjj�I� ��R�R s�� 8sI� Bt {Bt�$tZ$�k stI j$�Y� ��stR8$RR$Bt� Vtk
8$R�s,� I���{��I $t �Y� ��R�R b$jj A� {B���{��I stI hA�� b$�Y R$�t$h{st�jk jBb j$�Y� ��stR8$RR$Bt
�Ys� jBR�R 1(0 B� 8B�� {B8}s��I �B tB�8sj hA��R b$jj A� {Y�{,�I stI ��}js{�I $P t�{�RRs�k�
VI`ZR�8�t� BP AZtIj� j�t��Y b$jj A� 8sI� Ak 8B%$t� �Y� �bB P�Bt� bY��jR� qY� A�j� t��IR �B
A� {Yst��I �B �Y� j�t��Y bY�t �Y� j�t��Y sI`ZR�8�t� $R 8sI��

G� Ys%� s �BB8 �B Ys%� `ZR� �Y� �$�Y� R$9� stI RYs}� PB� �Y� AZtIj� 8s,�� sR RYBbt $t
3$�� nx� qY� �B�sj j�t��Y BP �Y� I�%${� $R sABZ� x 8����R stI� s� $�R b$I�R�� �Y� b$I�Y $R x
8����R� qY��� $R �tBZ�Y �BB8 PB� �Y� {B8}Z��� stI B�Y�� �j�{��Bt${R $t �Y� {B�t�� BP �Y� �BB8�

;� eR�$8s�$Bt BP �stTYBZ�R PB�  ZtIj� 3sA�${s�$Bt

3B� s R$t�j� j�t��Y AZtIj�� }Zjj$t�� {Z��$t�� stI }js{$t� $t �Y� �tI YBjI��R BP dE hA��R b�
�R�$8s�� sABZ� YsjP st YBZ�� $t{jZI$t� �Y� �$8� �B }Z� �Y�8 $t�B �bB Ajs{, Rj��%�R stI {Z�
B& �Y� �tIR� 3B� PBZ� RZ{Y AZtIj�R� �Y� ��R�$t� PB� {Bt�$tZ$�k stI j$�Y� ��stR8$RR$Bt b$jj �s,�
sABZ� Bt� YBZ�� qY� �jZ$t� BP �Y� hA��R �B �Y� {Btt�{�B�R $R B%��t$�Y�� qY� Ps{$t� B& BP �Y�
�tIR ��JZ$��R sABZ� Bt� YBZ� }�� R�� BP PBZ� dET{Ystt�j AZtIj�R� q�R�$t� �Y� htsj {Btt�{�$BtR
RYBZjI �s,� sABZ� Bt� YBZ� }�� R�� BP PBZ� dET{Ystt�j AZtIj�R� qY� �B�sj �$8� �B sRR�8Aj� PBZ�
dET{Ystt�j AZtIj�R $R sR PBjjBbRU

G� b$jj ��JZ$�� �Y� �JZ$%sj�t� BP �bB PZjj �$8� }�B}j� bYB {BZjI {B8}j��� 1M dET{Ystt�j
AZtIj�R s b��, s� A�R�� 3B� s �B�sj BP sABZ� ;M( dET{Ystt�j j$�Y��Z$I� AZtIj�R b� t��I sABZ�
d� b��,R B� PBZ� 8Bt�YR� qY$R tZ8A�� BP {Ystt�jR $R t��I�I PB� �Y� I�R$�t B}�$Bt bY��� �Y�
GN7 hA��R s�� R}j$� s� F ) (� qY� AsR�j$t�� R$t�j�TGN7ThA��� I�R$�t b$jj �s,� sABZ� YsjP sR
jBt��

x� q�R� stI +Zsj$�k ]Bt��Bj

V 8Zj�$T{Ystt�j hA�� ��R��� $R A�$t� 8sI� �8}jBk$t� s _]� qB Y�j} $t I�%�jB}$t� st sZ�BT
8s�${ hA�� AZtIj� ��R���� s dET{Ystt�j }�B�B�k}� ��R��� bsR 8sI� stI ��R��I �B A� PZt{�$Bt$t�
}�B}��jk� N$�Y� RBZ�{�R R�j�{��I s�� ����t Ne* As���s}Y Zt$�� b$�Y bY${Y b� R�ZI$�I j$�Y�
BZ�}Z� sR s PZt{�$Bt BP s}}j$�I %Bj�s�� stI j$�Y� BZ�}Z� sR s PZt{�$Bt BP �$8�� V }YB�BT
��stR$R�B� bsR {YBR�t sR j$�Y� I���{�B�R A�{sZR� $� {st A� ZR�I $t s R$8}j� I{ 8BI� b$�YBZ�
st s8}j$h��� qY� }�B��s8 $t �Y� }�B�B�k}� ��R�$t� bsR b�$���t $t +Z${,  V7y] %��R$Bt ;�x�
qY� 8Zj�$T{Ystt�j ��R��� b$jj $t{jZI� s dET{Ystt�j stsjB�Z�T�BTI$�$�sj {Bt%����� wV*]D� stsjB�
8Zj�$}j�-��R stI NsAz$�b Ak Ws�$Btsj ytR��Z8�t�R stI $� b$jj ��R� s j$�Y��Z$I� AZtIj� BP Z}
�B 1xE {Ystt�jR BP hA�� s� s �$8�� qY� R��Z} $R R{Y�8s�${sjjk RYBbt $t 3$�� nE�
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xd



FIBER SPOOL(S)

66-CM-DIA. WHEEL (X3 EA)

MOTOR

SPLIT PVC
PIPE TROUGH

MOTOR
CONTROLLER

FIBER CLEANER/
TENSION ADJUST

FIBER
CLAMPS

CONNECTOR(S)/
HOLDER(S)

SCALE

1 M

RUBBER BELT
1" WIDE

CONNECTOR/
HOLDER(S)

INSPECTION

OPERATOR

3yp� n;� 7{Y�8s�${ I�sb$t� BP �Y� j$�Y��Z$I� AZtIj� 8s,���

Room SES 2126

25'7" (7.8 m)

12'7" (3.8 m)

12
'7

" 
(3

.8
 m

)

19
'2

" 
(5

.8
 m

)

PC

3yp� nx� iBB8 1d1E $t R{$�t{�TstIT�t�$t���$t�TRBZ�Y w7e7D AZ$jI$t� s� =y] $R sRR$�t�I PB� �Y�

j$�Y��Z$I� AZtIj� 8s,���

x1



$R �BB js��� y� $t{jZI�R s R�JZ�t{� {Y�{, �B {Bth�8 {B���{� {Bt�$tZ$�k stI s 8�sRZ��8�t� BP
j$�Y� ��stR8$RR$Bt �B htI BZ� AsI hA�� stI ��}js{� Ak s �BBI Bt�� G� R�ZI$�I hA�� �tI ht$RY
Ak ZR$t� s P�b I$&���t� ,t$P� AjsI�R� G� PBZtI �Ys� �Y� 4s� Ps{� BP s R$t�j�Tb�I�� AjsI� �$%�R
A����� hA��T�tI RZ�Ps{�� ��RZj�$t� 8B�� j$�Y� ��stR8$RR$Bt�  k ZR$t� d(( }$�{�R BP nET{8TjBt�
(��ExT88TI$s8���� �Z�s�sk 8Zj�${jsI 7T�k}� {j�s� hA��� b� 8�sRZ��I j$�Y� ��stR8$RR$Bt BP
���;0 Ak {Z��$t� AB�Y �tIR BP hA��R ZR$t� �Y� R$t�j�Tb�I�� AjsI� sR {B8}s��I �B d((0 PB�
hA��R b$�Y AB�Y �tIR {Z� ZR$t� s R$t�j�ThA�� I$s8BtI 4kT{Z� �BBj >1xH� bY$j� �Y� tB�8sj �s9B�
AjsI� BP �Y� IBZAj�Tb�I�� �k}� ��RZj��I Btjk nn0�d10�

qY� htsj ��R� BP �s{Y AZtIj� b$jj A� 8sI� sP��� �jZ$t� stI RZ�Ps{� ht$RY$t� b$�Y s I$s8BtI
4kT{Z� �BBj PB� {Btt�{�B�R� qY� {Bt�$tZ$�k $R {Y�{,�I s�s$t PB� {Bth�8s�$Bt stI ABB,,��}$t��
N$�Y� ��stR8$RR$Bt �Y�BZ�Y sjj {Ystt�jR b$jj A� 8�sRZ��I stI {Ystt�jT�BT{Ystt�j %s�$s�$Bt b$jj
A� {sj{Zjs��I� qY$R b$jj sjjBb �B htI stk AsI {Ystt�j �Ys� ��stR8$� j$�Y� j�RR �Yst M(0 BP
tB�8sj {Ystt�jR� VARBjZ�� {B8}s�$RBt A��b��t AZtIj�R b$jj A� 8sI� Ak ,��}$t� s P�b {Bt��Bj
AZtIj�R stI 8�sRZ�$t� �Y�8 PB� {B8}s�$RBt b$�Y �Y� AZtIj�R A�$t� }�BIZ{�I�

qB {Bt��Bj �Y� JZsj$�k BP �Y� AZtIj�R� s���tZs�$Bt j�t��YR BP I$&���t� As�{Y�R BP hA��R b$jj
A� 8Bt$�B��I Ak 8s,$t� Bt� R�� BP hA��R b$�Y j�t��YR BP d 8� n 8� x 8� d( 8� dx 8� stI 1( 8
PB� �s{Y $t{B8$t� As�{Y BP hA�� R}BBjR b$�Y �Y� P��JZ�t{k BP sABZ� Bt� R�� BP hA��R �%��k P�b
8Bt�YR� qY�k b$jj A� ZR�I �B �R�$8s�� s���tZs�$Bt j�t��Y BP �Y� hA��R stI sjRB �B ZtI��R�stI
�Y� hA��T�BThA�� %s�$s�$Bt�  k 8�sRZ�$t� �Y� R��R BP hA��R Bt{� �%��k P�b 8Bt�YR� stk }BRR$Aj�
jBt�T���8 hA�� s�$t� b$jj sjRB A� PBjjBb�I�

]B8}Z��� }�B��s8R b$jj A� b�$���t PB� }�BIZ{�$Bt {Bt��Bj stI ABB,,��}$t�� qY� }�B��s8R
s�� ��JZ$��I �B 8s,� stI Z}Is�� j$R�$t�R BP �Y� $t{B8$t� hA�� R}BBjR� %s�$BZR {Btt�{�B�R�
}�BIZ{�I j$�Y��Z$I� AZtIj�R� stI �Y�$� ��R� ��RZj�R� es{Y }�BIZ{�I AZtIj� b$jj Ys%� �s�R
s��s{Y�I �-}js$t$t� $�R A�$�P Y$R�B�k stI ��R� ��RZj�R�

zyy� ieV*!=q 7O7qe�

V� *kts8${ ist��

qY� Ikts8${ �st�� t��I�I PB� �Y� ��sIBZ� RkR��8 $R R�� Ak �Y� �t���k I�}BR$��I $t �Y�
}��RYBb�� R��$}R Ak jBb stI Y$�Y �x �j�{��BtR� qY� I$R��$AZ�$BtR BP 8s-$8Z8 R$t�j�uR��$}
�t���k I�}BR$�$Bt Ak ox ) d(, x( stI d(( p�z �j�{��BtR s�� RYBbt $t 3$�� n�� GY$j� d(( p�z
�j�{��BtR I�}BR$� s js��� s8BZt� �t���k $t �Y� }��RYBb�� I���{�B�� �Y� �t���k I�}BR$��I Ak
d( p�z �j�{��BtR $R sR jBb sR s P�b �y_:R� yI�sjjk� s �st�� BP dun(( �y_ b$jj A� t��I�I �B A�
RZ^{$�t�jk R�tR$�$%� �B AB�Y jBb stI Y$�Y �x �j�{��BtR� <Bb�%��� R�ZI$�R RYBb �Ys� Rs�Z�s�$Bt
sAB%� x( �y_ YsR j$��j� �&�{� Bt �Y� }BR$�$Bt stI �t���k ��RBjZ�$Bt BP �Y� �j�{��B8s�t��${
RYBb��� qs,$t� $t�B s{{BZt� s Ps{�B� BP �bB I$&���t{�R $t ��R}BtR� IZ� �B �Y� st�j� �&�{�� s
Ikts8${ �st�� BP dud(( �y_ $R R}�{$h�I PB� �Y� ��sIBZ� RkR��8� qY$R �st�� RYBZjI A� sI�JZs��
PB� AB�Y jBb stI Y$�Y �x �j�{��BtR P�B8 KuJZs�, stI Pb. I�{skR�
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 � z$R$Aj� N$�Y� _YB�Bt ]BZt���R

_YB�BI���{�B�R BP Y$�Y JZst�Z8 �^{$�t{k� Y$�Y �s$t stI Y$�Y �s�� }��PB�8st{� s�� ��JZ$��I
�B I���{� 8$t$8Z8 $Bt$9$t� }s��${j�R PB� �Y� hA�� ��s{,�� ��sIBZ�� _YB�B8Zj�$}j$��R s�� tB�
b�jj RZ$��I IZ� �B �Y�$� jBb JZst�Z8 �^{$�t{k stI �Y� }��R�t{� BP �Y� 8s�t��${ h�jI� qY� *�
{BjjsAB�s�$Bt YsR ZtI���s,�t �-��tR$%� R�ZI$�R BP zN_]:R ZtI�� I�%�jB}8�t� s� �Y� iB{,b�jj
yt���ts�$Btsj 7{$�t{� ]�t���� zN_]:R b$jj A� ZR�I sR }YB�BI���{�B�R PB� �Y� R{$t�$jjs�$t� hA��
��s{,��� p$%�t �Y� R$8$js�$�k A��b��t �Y� }��RYBb�� I���{�B� stI �Y� R{$t�$jjs�$t� hA�� ��s{,���
�Y� zN_]:R A�{B8� �Y� ts�Z�sj {YB${� PB� �Y� }��RYBb�� I���{�B�� yt sII$�$Bt� �Y� ZR� BP zN_]:R
b$jj �tsAj� �Y� }��RYBb�� stI �Y� R{$t�$jjs�$t� hA�� I���{�B� �B RYs�� �Y� Rs8� �j�{��Bt${R {s�IR�
bY${Y $R �RR�t�$sj PB� �Y� N�%�jud �j�{��Bt ��$����� qY$R RBj$I R�s�� I�%${� $R {s}sAj� BP Y$�Yu�s���
R$t�j� }YB�Bt {BZt�$t� b$�Y s JZst�Z8 �^{$�t{k ���s��� �Yst �(0 s� s bs%�j�t��Y xx( t8�
qk}${sjjk� �Y� zN_] YsR s �s$t BP sABZ� d(; s� st B}��s�$t� %Bj�s�� BP �uM %Bj�R� qY� zN_]:R
b$jj Ys%� �B A� B}��s��I s� s ��8}��s�Z�� s�BZtI EuM �� ��JZ$�$t� s Y�j$Z8 {�kB��t${ RkR��8�
V ���s� I�sj BP }�B���RR �Bbs�IR �Y� I�%�jB}8�t� BP RZ{Y s RkR��8 YsR A��t 8sI� $t *�� sR
RZ88s�$9�I $t i�P� >;H�

qY� R{$t�$jjs�$t� hA�� ��s{,�� t��IR Btjk �B A� R�tR$�$%� �B �y_uj$,� }s��${j�R bY$j� �Y�
}��RYBb�� I���{�B� 8ZR� A� R�tR$�$%� �B �j�{��B8s�t��${ RYBb��R B%�� s b$I� �t���k �st���
*kts8${ �st�� stI Y$�Y �s�� {s}sA$j$�k BP �Y� zN_]:R s�� $RRZ�R t��I �B A� sII��RR�I PB� �Y�
}��RYBb�� ��sIBZ�� 7�ZI$�R >1dH RYBb �Ys� �Y� zN_] YsR s j$t�s� ��R}BtR� Z} �B E(( }YB�B�j�{T
��BtR stI Rs�Z�s��R s� sABZ� d(; }YB�B�j�{��BtR� VRRZ8$t� s k$�jI BP dx }���\�y_� �Y� zN_]:R
Ys%� s j$t�s� ��R}BtR� �B s� j�sR� E( �y_:R stI Rs�Z�s��R s� sABZ� d(n �y_:R� qY���PB��� �Y�
Ikts8${ �st�� IB�R tB� s}}�s� �B A� s }�BAj�8� <Bb�%��� �Y� Y$�Y �s�� {s}sA$j$�k BP �Y�
zN_]:R $R s }B��t�$sj }�BAj�8 �B A� sII��RR�I� GY�t st s%sjst{Y� $R ��t��s��I $t �Y� zN_]� $�
I�sI�tR s R8sjj ���$Bt BP �Y� zN_] }$-�j PB� s �$8� Bt �Y� B�I�� BP d 8R sR JZB��I Ak i�P� >1dH�
yP �Y$R tZ8A�� $R ��Z�� $� YsR R$�t$h{st� $8}s{� Bt �Y� B}��s�$Bt BP �Y� }��RYBb�� I���{�B�� VR
I$R{ZRR�I $t R�{� yyy� Bt s%��s�� sABZ� x0 BP �Y� R��$}R b$jj ���$R��� d �y_ �t���k I�}BR$�$Bt
PB� �s{Y 8$t$8Z8 A$sR �%�t�� V� s jZ8$tBR$�k BP 1 d(n1{8�1R�d stI sRRZ8$t� st �B�sj {�BRR
R�{�$Bt BP x( 8A� �s{Y R��$} b$jj ���$R��� st �t���k I�}BR$�$Bt �JZ$%sj�t� �B �Ys� I�}BR$��I Ak
x(( �y_:R� 3B� s j$�Y� k$�jI BP dx }���\�y_� �Y� �t���k I�}BR$�$Bt $t s R$t�j� R��$} $t d 8R
{B���R}BtIR �B �x(( }YB�B�j�{��BtR� G$�Y �Y$R js��� tZ8A�� BP }YB�B�j�{��BtR� �Y� ��R}BtR�
BP �Y� zN_] $R %��k tBtuj$t�s� >1dH� qY� tBtTj$t�s�$�k $�R�jP IB�R tB� {BtR�$�Z�� s }�BAj�8
}�B%$I�I �Ys� $� {st A� {sj$A�s��I� <Bb�%��� �Y� tBtuj$t�s�$�k $t �Y$R {sR� $R s R��$BZR }�BAj�8
R$t{� $� ��RZj�R P�B8 �Y� }$j�uZ}R P�B8 8stk A�s8 {�BRR$t�R stI I�}�tIR Bt �Y� $tR�st�st�BZR
jZ8$tBR$�k� qY$R $R {j�s�jk s }�BAj�8 t��I �B A� sII��RR�I� WB�� �Ys� �Y$R {BZjI sjRB A� s
}�BAj�8 PB� �Y� hA�� ��s{,�� s� Y$�Y �s��� qY���PB��� $� $R �-���8�jk $8}B��st� �B R�ZIk �Y�
Y$�Y �s�� {s}sA$j$�k BP �Y� zN_]:R�

GY$j� �Y� hA�� ��s{,�� Btjk t��IR �B I���{� 8$t$8Z8 $Bt$9$t� }s��${j�R� �Y� }��RYBb�� I���{T
�B� 8ZR� A� R�tR$�$%� �B AB�Y 8$t$8Z8 $Bt$9$t� }s��${j�R stI Y$�Y �t���k �j�{��BtR\}YB�BtR� qB
�s,� $t�B s{{BZt� �Y$R $8}B��st� PZt{�$Btsj I$&���t{�� b� }�B}BR� st $tI�}�tI�t� A$sR %Bj�s��
RZ}}jk PB� �Y� zN_]:R BP �Y� }��RYBb�� I���{�B�� qY$R {Bth�Z�s�$Bt b$jj �$%� ZR �Y� 4�-$A$j$�k
�B {Yst�� zN_] �s$t wstI �Y���PB�� �Y� Ikts8${ �st��D b$�YBZ� $t���P��$t� �Y� B}��s�$Bt BP
�Y� hA�� ��s{,���
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]� i�sIBZ� ej�{��Bt${R

qY� N�%�jud �j�{��Bt ��$���� ZR$t� �Y� ��s{,$t� RkR��8 stI �Y� }��RYBb�� I���{�B� ��JZ$��R
s ��sIBZ� RkR��8 PB� �Y� }��RYBb�� �B A� R$8$js� �B �Y� hA�� ��s{,$t� RkR��8� qY�R� {BtR$I��T
s�$BtR j�sI ZR �B sIB}� �Y� 7z�uyy {Y$}� {Z���t�jk A�$t� I�%�jB}�I s� 3��8$jsA� sR �Y� ��sIBZ�
�j�{��Bt${R PB� AB�Y �Y� hA�� ��s{,$t� stI }��RYBb�� I���{�B� RkR��8R� qY� 7z�uyy {Y$} PZt{T
�$BtR sR s }��s8}j$h��� st MuA$� V*] stI s 8Zj�$}j�-��� VR I$R{ZRR�I sAB%�� s Ikts8${ �st��
BP d(( �y_ $R t��I�I $t B�I�� �B A� R�tR$�$%� �B 8$t$8Z8 $Bt$9s�$Bt }s��${j�R sR b�jj sR �B Y$�Y
�t���k �j�{��BtR� qY$R $8}j$�R 1 {BZt�R\�y_ PB� st MuA$� V*] $t �Y� 7z�uyy {Y$}� !A%$BZRjk�
�Y$R $R �BB {Bs�R� PB� 8$t$8Z8 $Bt$9s�$Bt }s��${j�R� �B��B%��� �Y� 7z�uyy {Y$} ZR�R s 8Zj�$}j�-T
$t� R{Y�8� �B I�sj b$�Y �Y� js��� tZ8A�� BP {Ystt�jR� stI $R tB� RZ$��I PB� ��$���� }Z�}BR�R
R$t{� �Y� N�%�jud ��$���� RkR��8 t��IR s PsR� BZ�}Z� R$�tsj P�B8 �s{Y R{$t�$jjs�$t� R��$}�
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3yp� nM�  jB{, I$s��s8 BP �Y� R}�{$sj {Y$} PB� �Y� }��RYBb�� ��sIBZ�� VABZ� s Ps{�B� BP 1( $R

t��I�I PB� �Y� s���tZs�B�� G$�Y �Y$R {Y$}� �Y� I���{�B� b$jj A� R�tR$�$%� �B AB�Y 8$t$8Z8 $Bt$9$t�

}s��${j�R stI Y$�Y �t���k �j�{��BtR\}YB�BtR�

qB RBj%� �Y� sAB%� �bB }�BAj�8R� s R}�{$sj {Y$} b$�Y A$j$t�s� ��sIBZ� b$jj A� I�%�jB}�I PB�
�Y� }��RYBb�� ��sIBZ�� qY� }��RYBb�� {Y$} RYBZjI {Bt�s$t s R$�tsj R}j$����� st s8}j$h�� stI s
I$R{�$8$ts�B� �Ys� }�B%$I�R s PsR� ��$���� R$�tsj PB� �s{Y zN_] {Ystt�j� V AjB{, I$s��s8 I�sb$t�
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